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Pyrazolopyridfne derivatives 
Reld of the invention 

The present invention relates to a new series of pyrazolo pyridine 
derivatives, a process to prepare them, pharmaceutical compositions containing 
these compounds and their application in medicine. 
Background of the invention 

Kinases are proteins involved in different cellular responses to external 
signals. In the Nineties, a new family of kinases called MAPK (mitogen-activated 
protein kinases) was discovered. MAPK activate their substrates by 
phosphorylation in serine and threonine residues. 

MAPK are activated by other kinases in response to a wide range of signals 
including growth factors, pro-inflammatory cytokines. UV radiation, endotoxins and 
osmotic stress. Once they are activated, MAPK activate by phosphorylation other 
kinases or proteins, such as transcription factors, which, ultimately, Induce ah 
increase or a decrease In expression of a specific gene or group of genes. 

The MAPK family includes kinases such as p38, ERK (extracellular- 
regulated protein kinase) and JNK (C-Jun N-terminal kinase). 

Kinase p38 plays a crucial role In cellular response to stress and in the 
activation pathway in the synthesis of numerous cytokines, especially tumor 
necrosis factor (TNF-a), interieukin-1 (IL-1), lnterleukln-6 (IL-6) and interieukin-8 
(IL-8). 

IL-1 and TNF-a are produced by macrophages and monocytes and are 
involved in the mediation of immunoregulation processes and other 
physlopathological conditions. For example, elevated levels of TNF-a are 
associated with inflammatory and autoimmune diseases and with processes that 
trigger the degradation of connective and bone tissue such as rheumatoid arthritis, 

* 

osteoarthritis, diabetes, inflammatory bowel disease and sepsis. 

Thus, p38 kinase inhibitors could be useful to treat or prevent diseases 
mediated by cytokines such as IL-1 and TNF-a, as mentioned previously. 

On the other hand, it has also been found that p38 inhibitors Inhibit other 
pro-inflammatory proteins such as IL-6, IL-8. interferon^ and GM-CSF 
{granulocyte-macrophage colony-stimulating factor). Moreover, in recent studies it 
has been found that p38 Inhibitors not only block cytokine synthesis but also the 
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cascade of signals that these induce, such as induction of the cyclooxygenase-2 
enzyme (COX-2). 
Description of the invention 

One aspect of the present invention relates to the new compounds of 
5 general formula I 



wherein: 

A represents N or N + CX; 

10 R 1 represents phenyl or Het optionally substituted with one or more substituents. 
selected from R a and R b ; 

R 2 represents Het optionally substituted with one or more substttuents selected 
from R a and R b ; 

15 

R 3 represents H, Cy optionally substituted with one or more substituents selected 
from R a and R b , or R 3 represents Ci^alkyl optionally substituted with one or more 
substituents selected from R b and Cy*, wherein Cy* can be optionally substituted 
with one or more substituents selected from R b and R°; 

20 

R 4 represents H, R a . halogen, -OR 8 ', -OCOR 8 , -OS0 2 R 8 , -OCONR a R a ' t -N0 2l 
-CN, -COR 8 ', -C0 2 R 8 ', -CONR 8, R a ' B -NR^R 8 *, -NR^COR 8 ', -NR a 'C0NR a 'R 8 ' f 
"NR a, C0 2 R a ? -NR a, S0 2 R a i -SR 8 ', -S0R 8 . -SCfcR 8 or -SCfeNR^R* ; 

25 R s can be placed on any of the 2 N of the pyrazole ring of formula I and represents 




H or R f ; 
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each R a independently represents C^alkyl, Ca^alkenyl. Cz^alkynyl or Cy, wherein 
the groups Ci-ealkyl, C«alkenyl or C^ealkynyl can be optionally substituted with 
one or more substituents selected from R b and Cy*, and wherein any of the groups 
Cy or Cy* can be optionally substituted with one or more substituents selected 
5 from R b and R*; 

each R 3 " independently represents H or R a ; 

each R b independently represents halogen. -OR*. -OCOR c , -OS0 2 R c , 
10 -OCONR c R tf . -NO2. -CN, -COR 0 ", -C0 2 R tf . -CONR tf R tf , -CONR <f NR tf R <f , 
-NR^R*. *IR tf COR tf , -NR tf CONR tf R tf . -NR^COaR 8 , -NR'SOzR 8 , -SR* -SOR c , 
-S0 2 R c . -S0 2 NR"R tf . -CfNR^NR'R*. -C(IMS02NR tf R tf )NR tf R < \ -CtNOR^JR*. 
-C(NNR tf R tf )R tf , -NR tf C(NR tf )NR c *R cr or -NR tf C(NCN)NR tf R tf ; 

• • • 

1 

1 5 each R° independently represents Cn^alkyl, Casalkenyl, C^alkynyl or Cy, wherein 
all these groups can be optionally substituted with one or more substituents R ; 

each R* Independently represents H or R°; 

20 each R d independently represents halogen, R 8 . -OR 8 ", -OCOR 8 , -OS0 2 R 8 . 
-OCONR e R e , -NO2, -CN, -COR 8 ', -COaR 8 ". -CONR 8 ^. -CONRWR 8 ", 
-NR^R 8 , -NR e 'COR e ' l -NR^CONR^R 8 , -NR e 'C0 2 R e , -NR°"S0 2 R e , -SR 8 ', -S0R 8 , 
-S02R 6 , -S0 2 NR 0, R tf , -C(NR e, )NR°'R 8r , -C(NS0 2 NR 8 'R e, )NR 8, R 8, , -C^OR^R 8 '. . 
-C(NNR e, R e, )R e ', -NR^NR^NR^R 8 '. -NR^NCNJNR^R 8 ' or Cy optionally 

25 substituted with one or more substituents selected from halogen, R 8 , -OR 8 , 
-OCOR 8 . -OSO^. -OCONR e R 8 ', -N0 2 . -CN. -COR 8 *. -COzR 8 '. -CONR^R 8 ', 
-CONR 8, NR 8 R 8P , -NR^R 8 , -NR^COR 8 ". -NR 8 C0NR 8 'R 8r . -NR^COaR 8 , 
-NR 8 'SOaR 8 . -SR 8 ", -SOR 8 , -S0 2 R 8 , -SQaNR^R 8 ", -C(NR tf )NR 8 'R 8, 1 
-C(NS0 2 NR 8 'R 8, )NR 8 'R e '. -C^OR^R 8 ", -C(NNR e 'R 8 ')R 8, f -NR^NR^NR^R 8 " and 

30 -NR 8 'C(NCN)NR 8 'R 8r ; 

each R e independently represents Chalky! or haloCi_6alkyl; 
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each R* Independently represents H or R a ; . 

■ 

R f represents Chalky!, C2^alkeny1, C2^alkynyi or Cy 9 wherein the groups Ci-ealkyi, 
C2-ealkenyl or C^alkynyl can be optionally substituted with one or more 
5 substituents selected from R 9 and Cy*, and wherein any of the groups Cy or Cy* 

■ 

can be optionally substituted with one or more substituents selected from R 9 and 
R a ; 

each R° independently represents halogen, -OR 8 *, -OCOR 8 , -OSC^R 8 , 
10 -OCONR a R 8 ', -NCfe, -CN, -COR 8 ', -C0 2 R 8 '. -CONR 8 ^, -CONR^NR^R 8 '. 
-NR^R 8 ", -NR^COR 8 '. -NR^CONR 8 ** 8 ', -NR a 'C0 2 R 8 . -NR a, S0 2 R 8 , -SR 8 ', -S0R 8 , 
-S0 2 R 8 , -SOaNR^R 8 '. -CfNR^NR^R 8 ', ^(NSOaNR^JNR^R 8 *, -C(N0R 8# )R ar t 
-C^NR^R^JR 8 ', -NR a C(NR a ')N R 8, R a ' or -NR^CfNCNJNR^R 8 '; 

15 Het In the above definitions represents pyridine, pyrazlne, pyrimldlne, pyridazlne, 
2(1 tf)-pyridone, 2(1 H)-pyrazInone, 2(1H)-pyrimidinone or 2(1H)-pyridazlnone; 

Cy or Cy* in the above definitions represent a partially unsaturated, saturated or 
aromatic 3- to 7-membered monocyclic or 8- to 12-membered bicyclic carbocyclic 

20 ring, which optionally contains from 1 to 4 heteroatoms selected from N f S and O f 
which can optionally contain 1 or 2 oxo groups when the ring is saturated or 
partially unsaturated, and wherein said ring or rings can be bonded to the rest of 
the molecule through a carbon or a nitrogen atom. 

the present invention also relates to the addition salts of the compounds of 

25 the invention as well as their solvates and prodrugs. A prodrug is defined as any 

» * 

precursor of a compound of formula I that can be transformed in vivo into a 
compound of formula I. 

Some compounds of formula I can have chlral centres that can give rise to 
various stereoisomers. The present Invention relates to each of these 
30 stereoisomers and also mixtures thereof. Moreover, some of the compounds of 
the present Invention can show cis/trans isomers. The present invention relates to 
each of the geometric isomers and mixtures thereof. 

m 

The compounds of formula I are selective p38 kinase inhibitors. 
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Thus, another aspect of this invention relates to the pharmaceutical 
compositions which comprise an effective amount of a compound of formula I or a 
pharmaceutical^ acceptable salt, solvate or prodrug thereof and one or more 
pharmaceutical^ acceptable excipients. 
5 Another aspect of the present invention relates to the use of a compound of 

formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
• manufacture of a medicament for the treatment or prevention of diseases 
mediated by p38. 

Another aspect of the present invention relates to the use of a compound of 
10 formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
manufacture of a medicament for the treatment or prevention of diseases 
mediated by cytokines. 

Another aspect of the present invention relates to the use of a compound of 
formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
15 manufacture of a medicament for the treatment or prevention of diseases 
mediated by TNF-a, IL-1 , IL-6 and/or IL-8. 

Another aspect of the present invention relates to the use of a compound of 
formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
manufacture of a medicament for the treatment or prevention of a disease 
20 selected from immune, autoimmune and inflammatory diseases, cardiovascular 
diseases, infectious diseases, bone resorption disorders, neurodegenerative 
diseases, proliferative diseases and processes associated with the induction of 
cyclooxygenase-2. 

Another aspect of the present invention relates to the use of a compound of 
25 formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
treatment or prevention of diseases mediated by p38. 

Another aspect of the present Invention relates to the use of a compound of 
formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
treatment or prevention of diseases mediated by cytokines. 
30 Another aspect of the present invention relates to the use of a compound of 

formula I or a pharmaceutical^ acceptable salt, solvate or prodrug thereof for the 
treatment or prevention of diseases mediated by TNF-a, IL-1, IL-6 and/or IL-8. 

Another aspect of the present Invention relates to the use of a compound of 
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formula I or a pharmaceutically acceptable salt, solvate or prodrug thereof for the 
treatment or prevention of a disease selected from immune, autoimmune and 
inflammatory diseases, cardiovascular diseases, infectious diseases, bone 
resorption disorders, neurodegenerative diseases, proliferative diseases and 
5 processes associated with the induction of cyciooxygenase-2. 

Another aspect of the present invention relates to a method of treating or 
preventing diseases mediated by p38 in a subject in need thereof, especially a 
human being, which comprises administering to said subject a therapeutically 
effective amount of a compound of formula I or a pharmaceutically acceptable salt, 

■ • 

10 solvate or prodrug thereof. 

Another aspect of the present invention relates to a method of treating or 

■ 

preventing diseases mediated by cytokines in a subject In need thereof, especially 
a human being, which comprises administering to said subject a therapeutically 
effective amount of a compound of formula I or a pharmaceutically acceptable salt, 

1 5 solvate or prodrug thereof. 

Another aspect of the present invention relates to a method of treating or 
preventing diseases mediated by TNF-a, IL-1, IL-6 and/or IL-8 tn a subject in need 
thereof, especially a human being, which comprises administering to said subject 
a therapeutically effective amount of a compound of formula I or a 

20 pharmaceutically acceptable salt, solvate or prodrug thereof. 

Another aspect of the present Invention relates to a method of treating or 
preventing a disease selected from immune, autoimmune and inflammatory 
diseases, cardiovascular diseases, infectious diseases, bone resorption disorders, 
neurodegenerative diseases, proliferative diseases and processes associated with 

25 the Induction of cyclooxygenase-2 in a subject in need thereof, especially a human 
being, which comprises administering to said subject a therapeutically effective 
amount of a compound of formula I or a pharmaceutically acceptable salt, solvate 
or prodrug thereof. 

Another aspect of the present invention relates to a process for the 
30 preparation of a compound of formula I, which comprises: 
(a) reacting a ketone offormula IV 
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IV 

wherein R 1 and R 2 have the meaning described above, with an aminopyrazole of 
formula V and an aldehyde of formula VI 




R 3 -CHO 



V VI 

5 wherein R 3 , R 4 and R 5 have the meaning described above; or 

(b) when In a compound of formula I, R 5 represents H and R 3 has the same 
meaning as R\ reacting a ketone of formula IV or an enolate of formula VII 

Rl^O R^ 

T 

& R 2 

wherein R 1 and R 2 have the meaning described above, with an aminopyrazole of 
10 formula Va 

H 2 N v .j^ 





wherein R 4 has the meaning described above; or 

(c) when in a compound of formula I R 4 represents NH2. treating a compound of 

- 

formula XIX . 




R 2 

R 3 

1 

15 XK 

wherein R 1 , R 2 and R 3 have the meaning described above, with a hydrazine of 
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formula Villa 

NH 2 — NHR 5 
Villa 

wherein R 5 has the meaning described above; or 

(d) converting, In one or a plurality of steps, a compound of formula I into another 
5 compound of formula I; and 

(e) If desired, after the previous steps, reacting a compound of formula I with a 
base or an acid to give the corresponding salt 

In the previous definitions, the term Ci-ealkyI, as a group or part of a group, 
means a straight or branched alkyl chain which contains from 1 to 6 carbon atoms. 

10 Examples include among others the groups methyl, ethyl, propyl, isopropyl, butyl, 
Isobutyl, sec-butyl, fert-butyl, pentyl, isopentyl, neopentyl and hexyl. 

A haloCi-ealkyl group means a group resulting from the replacement of one 
or more hydrogen atoms from a Chalky! group with one or more halogen atoms 
(i.e. fluoro, chloro, bromo or iodo), which can be the same or different. Examples 

15 include, among others, trifluoromethyl, fluoromethyl, 1-chloroethyl, 2-chloroethyl, 
1 -fluoroethyl, 2-fluoroethyl, 2-bromoethyl, 2-lodoethyl, 2,2,2-trifiuoroethyl, 
pentafluoroethyl, 3-fluoropropyl, 3-chloropropyl, 2,2,3,3-tetrafluoropropyl, 
2,2,3,3,3-pentafluoropropyl, heptafluoropropyl, 4-fluorobutyl, nonafluorobutyl, 5- 
fluoropentyl and 6-fIuorohexyl. 

20 The term 02-ealkenyl, as a group or part of a group, means a straight or 

branched alkyl chain which contains from 2 to 6 carbon atoms and that also 
contains one or more double bonds. Examples include, among others, the groups 
ethenyl, 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyt, 1,3- 
butadienyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 

25 3-hexenyl t 4-hexenyI and 5-hexenyl. 

The term C 2 -6alkynyl, as a group or part of a group, means a straight or 

branched alkyl chain which contains from 2 to 6 carbon atoms and that also 

■ 

contains one or more triple bonds. Examples include the groups ethynyl, 1- 
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl f 1 ,3-butadlynyl, 1-pentynyl, 2- 
30 pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5- 
hexynyl. 

An oxo group means a carbonyl group (-CO-). 
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A halogen radical means fluoro, chloro, bromo or iodo. 
Het in the definitions of R 1 and R 2 means pyridine, pyrazine, pyrimidine, 
pyridazlne, 2(1H)-pyridone, 2(1 H)-pyraanone, 2(1H)-pyrimidinone or 2(1 H)- 
pyridazinone. As mentioned previously, these groups can be optionally substituted 

5 with one or more substituents selected from R a and R b f . which can be placed on 
any available position of the Het group, and can be bonded to the rest of the 
molecule via any available carton or nitrogen atom. 

The term Cy or Cy*, as a group or part of a group, means a 3- to 7- 
membered monocyclic carbocyclic group or an 8- to 12-membered btcyclic 

10 carbocyclic group which can be partially unsaturated, saturated or aromatic and 
which can optionally contain from 1 to 4 heteratoms selected from N, S and O. 
When the Cy or Cy* group is saturated or partially unsaturated, it can optionally 
contain 1 or 2 oxo groups. The Cy or Cy* ring or rings can be substituted as 
mentioned in the definition of general formula I, these substituents being placed on 

15 any available position, and can be bonded to the rest of the molecule through any 
available carbon or nitrogen atom. Examples of Cy or Cy* groups include, among 
others, cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, 
aziridine, oxirane, oxetane, imldazolidine, isothiazolidine, isoxazolidine, 
oxazolidine, pyrazolidlne, pyrrolidine, thiazolidine, dioxane, morpholin$, 

20 piperazine, piperidine, pyran, tetrahydropyran, azepine, oxazine, oxazoline, 
pyrroline, thiazoline, pyrazoline, imidazoline, isoxazoline, isothiazoline, phenyl, 
naphthyl, 1 ,2,4-oxadiazole, 1 ,2,4-thiadiazole, 1 ,3,4-oxadiazole, 1,3,4-thiadiazole, 
furan, imidazole, isoxazole, isothiazole, oxazole, pyrazole, pyrrole, thiazole, 
thlophene, 1,2,3-triazole, 1 ,2,4-triazoIe, pyrazine, pyridazlne, pyridine, pyrimidine, 

25 benzimidazole, benzofuran, benzothiazole, benzothlophene, imldazopyrazine, 
imidazopyridazine, imidazopyridine, imidazopyrimidine, Indazole, Indole, isoindole, 
isoqulnoline, tetrahydroisoquinoline, naphthyridlne, pyrazolbpyrazlne, 
pyrazolopyridine, pyrazolopyrimidine, purine, quinazollne, quinoline, qulnoxaline, 
cyclobutanone, * cyclopentanone, cyclohexanone, cycloheptanone, pyrrolidin-2- 

30 one, piperidin-2-one, piperidin-4-one, 2(1H)-pyridone, 2(1H)-pyrazinone, 2(1 Hy 
pyrimidinone, 2(1H)-pyridazinone and phthalimide. 

The term heteroaryl, as a group or part of a group, means an aromatic 5- or 
6-membered monocyclic or 8- to 12-membered bicyclic ring which contains from 1 
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to 4 heteroatoms selected from N, S and O and which can be optionally 
substituted as disclosed whenever this terni is used, wherein said substituents can . 
be placed on any available position. The heteroaryl group can be bonded to the 
rest of the molecule through any available carbon or nitrogen atom. Examples of 

5 heteroaryl groups include among others 1,2,4K)xadIazoIe, 1,2,4-thiadiazole, 1,3,4- 
oxadiazole, 1,3,4-thladiazole, furan, imidazole, Isoxazole, isothiazole, oxazole, 
pyrazole, pyrrole, thiazole, thtophene, 1 ,2,3-triazole, 1 ,2,4-triazoIe, pyrazine, 
pyridazlne, pyridine, pyrimidine, benzimidazole. benzofuran, benzothiazole, 
benzothlophene, imidazopyrazine, imidazopyridazine, imldazopyridine, 

10 imldazopyrimidine, indazoI.e, indole, isoindole. isoquinoline, naphthiridine, 
pyrazolopyrazine, pyrazolopyridine, pyrazolopyrimidine, purine, quinazoline, 
quinoline and quinoxaline. 

In the previous definitions of Het, heteroaryl, Cy and Cy*, the term is meant 
to be the radical derived from the corresponding cycle. 

15 In the previous definitions of heteroaryl, Cy and Cy*, when the specified 

examples refer to a bicycle in general terms, all possible dispositions of the atoms 
are included. For example, the term pyrazolopyridine is to be understood as 
including groups such as 1H-pyrazolop,4-b]pyridine, pyrazolo[1 ,5-a]pyridine, 1H- 
pyrazo!o[3,4-c]pyridine f 1H-pyrazoIo[4,3-c]pyridine and 1H-pyrazolo[4,3-6]pyridine; 

20 the term imidazopyrazine Is to be understood as including groups such as 1H- 
imidazo[4,5-6]pyrazine, lmidazo[1 ,2-a]pyrazine and imidazo[1 ,5-e]pyrazine and 
the term pyrazolopyrimidine is to be understood as including groups such as 1H- 
pyrazolo[3,4-c/jpyrimIdine, 1H-pyrazolo[4,3^dJpyrimidine, pyrazolo[1 ,5-a]pyrimidine 
and pyrazolo[1 ,5-c]pyrimidine. 

25 The expression "optionally substituted with one or more" means that a 

group can be substituted with one or more, preferably with 1, 2, 3 or 4 
substituents, provided that this group has 1, 2, 3 or 4 positions susceptible of 

* 

being substituted. 

In the previous definitions, when it is mentioned that R 5 can be placed on 
30 any one of the 2N of the pyrazole ring this means that R 5 can be placed on the N 
at position 1 of the ring or on the N at position 2. Thus, the compounds of formula I 
include the following two types of compounds: 
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An embodiment of the invention are those compounds of formula I as 
defined above wherein A represents N. • 
5 Another embodiment of the Invention are the compounds of formula I 

wherein A represents N and R 8 can be placed on any of the 2 N of the pyrazole 
ring of formula I and represents H or R 8 . 

Another embodiment of the invention are the compounds of formula I 
wherein when R 3 and R 9 both represent H and R 2 represents Het optionally 
10 substituted with one or more substituents selected from halogen, -CN, -CFa, -OH, 
-N0 2 , -OR 6 , -NR 6 R 9 . -OCF 3 , Ci-ealkyl. C 2 ^alkenyl, C^alkynyl and Cy, wherein Cy 
can be optionally substituted with one or more substituents selected from R b and 
R c , and wherein R e represents Chalky!, then R 4 is not -NR tf COR 8 , -NHCONHR" 

or-NHC02R a . 

15 Another embodiment of the Invention are the compounds of formula I 

wherein when R 3 and R 5 both represent H, then R 4 Is not -NR a COR a , -NHCONHR 8 

* » 

or-NHCC^R 8 . 

Another embodiment of the invention are the compounds of formula I 
wherein A represents N; R 4 represents H f R a t halogen, -OR* -0C0R 8 , -OS0 2 R a , 
20 -0C0NR 8 R 8 ', -NO2, -CN, -COR 3 *, -C0 2 R 8 ', -CONR 8 * 8 ', -NR^R 8 *, -NR^SOjR 8 . 
-SR* -S0R 8 , -S0 2 R 8 or -S0 2 NR 8, R 8 '; and R 5 can be placed on any of the 2 N of 
the pyrazole ring of formula I and represents H or R 8 , 

Another embodiment of the invention are the compounds of formula I 
wherein R 1 represents pyridine or phenyl, wherein all these groups can be 
25 optionally substituted with one or more substituents selected from R a and R b . 

Another embodiment of the invention are the compounds of formula I 
wherein R 1 represents phenyl optionally substituted with one or more substituents 
selected from R 8 and R b . 
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Another embodiment of the invention are the compounds of formula I 
wherein R 1 represents phenyl optionally substituted with one or more substituents 
selected from halogen, -OR* -NO* -CN f -CONR tf R tf , -NR*R tf and C^alkyJ 
optionally substituted with one or more substituents selected from halogen, -OR?, 
5 -COR* -NR^R* and -NR^COR* 

Another embodiment of the invention are the compounds of formula I 

♦ 

wherein R 1 represents phenyl optionally substituted.with one or more substituents 
selected from halogen and haloCi^aikyl. 

Another embodiment of the invention are the compounds of formula I 
10 wherein R 2 represents pyridine or pyrimidine, wherein all these groups can be 
optionally substituted with one or more substituents selected from R a and R b . 

Another embodiment of the Invention are the compounds of formula I 
wherein R 2 represents 4-pyridine or 4-pyrimidine, wherein all these groups can be 
optionally substituted with one or more substituents selected from R a and R b . 
15 Another embodiment of the invention are the compounds of formula 1 

, wherein R 2 represents 4-pyridine or 4-pyrimIdlne, wherein all these groups can be 
optionally substituted with one or more substituents selected from halogen, -OR*, 
-NR^R*. -SR* and -S0 2 R p . 

Another embodiment of the invention are the compounds of formula I 
20 wherein R 2 represents 4-pyridlne. 

Another embodiment of the Invention are the compounds of formula I 
wherein R 2 represents 4-pyrimidine substituted with -NR*R tf f wherein in R 2 : 
each R* independently represents H or R°; 

each R c Independently represents Ci^alkyl optionally substituted with one or more 
25 substituents selected from Cy and -OR 6 '; and 

each R 8 ' independently represents H or R e . 

Another embodiment of the invention are the compounds of formula I 

wherein R 3 represents H or Cy optionally substituted with one or more substituents 

selected from R a and R b . 
30 Another embodiment of the invention are the compounds of formula I 

wherein R 3 represents H, heteroaryl or phenyl, wherein all these groups can be 

optionally substituted with one or more substituents selected from R 8 and R b . 
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Another embodiment of the invention are the compounds of formula I 
wherein R 3 represents heteroaryl or phenyl, wherein all these groups can be 
optionally substituted with one or more substituents selected from R a and R b . 

Another embodiment of the invention are the compounds of formula I 

5 wherein R 3 represents monocyclic heteroaryl or phenyl, wherein all these groups 
can be optionally substituted with one or more substituents selected from halogen, 
-NO2, -OR*, Ci-ealkyl and Cy, wherein d-ealkyl can be optionally substituted with 
one or more substituents selected from R b and Cy*, and any of the groups Cy or 
Cy* can be optionally substituted with one or more substituents selected from R b 

10 and R°, 

Another embodiment of the invention are the compounds of formula I 
wherein R 3 represents monocyclic heteroaryl or phenyl, wherein all these groups 
can be optionally substituted with one or more substituents selected from halogen, 
-NO2. -OR tf , Ci-ealkyl, haloC^alkyl and Cy; and wherein in R 3 : 

15 each R* independently represents H or R 6 ; 

each R c independently represents C^jalkyl optionally substituted with one or more 

substituents R d ; and 

each R d independently represents Cy. 

Another embodiment of the invention are the compounds of formula I 

20 wherein R 4 represents H. R a , halogen, -OR* -CN, -CONR^R 8 , -NR a 'R 8 ' or 
-NR a 'COR tf . 

Another embodiment of the invention are the compounds of formula I 

wherein R 4 represents H. 

Another embodiment of the invention are the compounds of formula I 
25 wherein R 5 represents H or R 5 represents R f and is placed on the N at position 2 

of the pyrazole ring. 

Another embodiment of the invention are the compounds of formula I 
wherein R 5 represents R f and. is placed on the N at position 2 of the pyrazole ring. 
Another embodiment of the invention are the compounds of formula I 
30 wherein R f represents Chalky!, Ckealkenyl or Cy, wherein the groups C^alkyl or 
C 2 ^alkenyl can be optionally substituted with one or more substituents selected 
from R 9 and Cy*, and wherein any of the groups Cy or Cy* can be optionally 
substituted with one or more substituents selected from R fl and R a . . 
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♦ 

* 

Another embodiment of the invention are the compounds of formula I 
wherein R f represents Ci-ealkyi, C*6alkenyl or Cy, wherein the groups Ci-6alkyl or 
C2-ealkenyi can be optionally substituted with one or more substituents selected 
from R 9 and Cy*, and wherein any of the groups Cy or Cy* can be optionally 

5 substituted with one or more substituents selected from R 9 and R° f wherein each 
R° Independently represents halogen, -OR*,. -COR*. -C0 2 R a ', -CONR^R 8 *, 
-NR^R 8 ", -NFf'COR*, -NR^CONR^R 8 ", -NR 8, S0 2 R ar , -SR 8 ". -SOR 8 " or -SO2R 8 '. 

Another embodiment of the invention are the compounds of formula I 
wherein R f represents Chalky!, C^ealkenyl or Cy, wherein the groups 

10 Ci^alkyi or C^alkenyl can be optionally substituted with one or more substituents 
selected from R 9 and Cy*, and wherein any of the groups Cy or Cy* can be 
optionally substituted with one or more substituents selected from R° and R a . 
wherein In R f : 

each R 9 independently represents -OR*, -COR* -CONR^R 8 ', -NR a R a \ 
1 5 -NFP'COR 8 ', -NR^CONR^R 8 ', -NR^SOaR 8 ', -S0R 8 ' or -S0 2 R 8 '; 

each R 8 ' Independently represents H or R a ; 
' each R a independently represents Cy or Ci-ealkyI, wherein d-ealkyl can be 

optionally substituted with one or more substituents selected from R b and Cy*, and 

any of the groups Cy or Cy* can be optionally substituted with one or more 
20 substituents selected from R b and R°] 

each R b independently represents -OR tf . -NR'R'vCN, -COR* -SR* or-SOR tf ; 

- 

each R* independently represents H or R c ; 

each R c independently represents Chalky! or Cy, wherein all these groups can be 

optionally substituted with one or more R d . 
25 Another embodiment of the invention are the compounds of formula I 

wherein R 5 is placed on the N at position 2 of the pyrazole ring and represents R f , 

wherein R f represents Ci^alkyl optionally substituted with one or more 

substituents selected from -OR 8 ', -COR*, -CONR^R* -NR^R 8 ', -NR^COR*. 

-NR^CONR^R 8 ' -NR 8, S0 2 R 8 ' and Cy* optionally substituted with one or more 
30 substituents selected from R 8 ; wherein in R f : 

each R 8 * independently represents H or R a ; 

each R° independently represents Cy or Ci-ealkyI, wherein Chalky! can be 
optionally substituted with one or more substituents selected from R b and Cy* ( and 
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any of the groups Cy or Cy* can be optionally substituted with one or more 
substituents selected from R b and R u , 

each R b Independently represents -OR*. -NR tf R tf , -CN, -COR*. -SR tf or -SOR e ; 
each R* independently represents H or R* 
• 5 each R c independently represents Ci-6aikyl or Cy, wherein all these groups can be 
optionally substituted with one or more R d ; and 
each R* Independently represents -OR*. 

Another embodiment of the Invention are the compounds of formula I 
wherein R 5 represents H or R s represents R 8 and Is placed on the N at position 2 
10 of the pyrazole ring. 

Another embodiment of the invention are the compounds of formula I 
wherein R 5 represents R a and is placed on the N at position 2 of the pyrazole ring. 

Another embodiment of the invention are the compounds of formula I 

* 

wherein R a in R 9 represents d^alkyl, C^alkenyl or Cy, wherein the groups 
15 Chalky! or C^ealkenyl can be optionally substituted with one or more substituents 
selected from R b and Cy*, and wherein any of the groups Cy or Cy* can be 
optionally substituted with one or more substituents selected from R and R c . 

Another embodiment of the invention are the compounds of formula I 
wherein R a in R 5 represents Ci^alkyl, C^alkenyl or Cy. wherein the groups 
20 Ci^alkyl or C^alkenyl can be optionally substituted with one or more substituents 
selected from R b and Cy*, and wherein any of the groups Cy or Cy* can be 
optionally substituted with one or more substituents selected from R b and R c , 
wherein each R b in R 5 independently represents halogen, -OR*, -COR* -C0 2 R* 
-CONR*R* -NR*R* -NR*COR* -NR*CONR*R* -NR*S0 2 R* -SR* -SOR* or 
25 -S0 2 R* 

Another embodiment of the invention are the compounds of formula I 
wherein R a in R 8 represents C^Hcyl, C«alkenyl or Cy, wherein the groups 
Chalky! or C^alkenyl can be optionally substituted with one or more substituents 
selected from R b and Cy\ and wherein any of the groups Cy or Cy* can be 
30 optionally substituted with one or more substituents selected from R b and R°, 
wherein in R 5 : 

each R b independently represents -OR* -COR*, -CONR*R* f -NR*R* -NR*COR* 
-NR tf CONR tf R tf , -NR tf S0 2 R tf , -SOR* or -S0 2 R tf ; 
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, 9 * 

each R e Independently represents H or R* 

each R c Independently represents Cy or C^alkyl, wherein all these groups can be 
optionally substituted with one or more substituents selected from R*; 
each R d Independently represents R e , -OR* -NR*R*. -CN, -COR 6 *, -SR*. -SOR* 
5. orCy. 

Another embodiment of the invention are the compounds of formula I 
wherein R* Is placed on the N at position 2 of the pyrazole ring and represents 

* ■ 

R 8 , wherein R a In R 5 represents Ci-ealkyI optionally substituted with one or more 
substituents selected from -OR* -COR* -CONR*R*. -NR*R* -NR*COR* 
10 -NR*CONR*R* -NR*S0 2 R cf and Cy* optionally substituted with one or more 
substituents selected from R c ; wherein in R 5 : 
each R* independently represents H or R c ; 

each R c independently represents Cy or C^lky!, wherein all these groups can be 
optionally substituted with one or more substituents selected from R d ; 
15 each R d independently represents -OR* -NR°R e ' t -CN, -COR* -SR* -SOR* or 
Cy, 

each R* independently represents H or R e ; and 
each R e independently represents Ci^alkyl. 

Furthermore, all possible combinations of the above-mentioned 

20 embodiments form also part of this invention. 

The compounds of the present invention may contain one or more basic 
nitrogens and may, therefore, form salts with organic or inorganic acids that also 
form part of this invention. Examples of these salts include: salts with inorganic 
acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, 

25 perchloric acid, sulfuric acid or phosphoric acid, and salts with organic acids such 
as methanesulfonic acid, trifluoromethanesulfonic acid, ethanesulfbnic acid, 

benzenesulfonic acid, p-toluenesutfonic acid, fumaric acid, oxalic add, acetic acid 

• > 

or malic acid, among others. The compounds of the present invention may contain 

■ 

one or more acidic protons and, therefore, they may also form salts with bases, 
30 which also form part of the present invention. Examples of these salts Include: 
salts with inorganic cations such as sodium, potassium, calcium, magnesium, 
lithium, aluminium, zinc, etc; and salts formed with pharmaceutical^ acceptable 
amines such as ammonia, alkylamines, hydroxylalkylamlnes, lysine, arginlne, N- 
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» • 

methylglucamine, procaine and the like b. There Is no limitation on the type of salt 

■ 

that can be used provided that these are pharmaceutical^ acceptable when they 
are used for therapeutic purposes. Salts can be prepared by treating the 

• ■ 

compound of formula I with a sufficient amount of the desired acid or base to give 
5 a salt in the conventional manner. The compounds of formula I and their salts 
differ in some physical properties but they are equivalent for the purposes of the 
present invention. 

Some of the compounds of the present Invention can exist in solvated form, 
including hydrated forms. In general, the solvated forms with pharmaceutical^ 
10 acceptable solvents such as water, ethanol and the tike are equivalent to the 
unsolvated form for the purposes of the invention. 

Some of the compounds of the present invention may exist as several 
diastereoisomers and/or several optical isomers. Diastereoisomers can be 
separated by conventional techniques such as chromatography or fractional 
15 crystallization. Optical isomers can be resolved by conventional techniques of 

■ 

optical resolution to give optically pure isomers. This resolution can be carried out 
on any chlral synthetic intermediate or on products of general formula I. Optically 
pure isomers can also be individually obtained using enantiospecific synthesis. 
The present invention covers all isomers and mixtures thereof (for example 
20 racemic mixtures) whether obtained by synthesis and also by physically mixing 
them. 

Moreover, some compounds of the present invention may exhibit cis/trans 
isomers. The present invention includes each of the geometric isomers and its 
mixtures. 

25 The compounds of formula I can be obtained by following the processes 

described below. As it Is obvious to one skilled In the art the exact method used to 

prepare a given compound can vary depending on its chemical structure. 

Moreover, in some of the processes described below It may be necessary or 

advisable to protect the reactive or labile groups by conventional protective 

30 groups. Both the nature of these protective groups and the procedures followed to 
. ■ - 

introduce or remove these are well known and form part of the state of the art (see 

for example Greene T.W. and Wuts P.G.M, "Protective Groups In Organic 

Synthesis', John Wiley & Sons, 3 rd edition, 1999). As an example, as protective 
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groups of an amino function terf-butoxycarbonyl (Boc) or benzyl (Bn) can be used. 
The carboxyt groups can be protected for example in the form of Ci-6alkyl esters or 
arylalkyl esters, such as benzyl, while the hydroxy! groups can be protected for 
example with tetrahydropyranyl (THP). Whenever a protective group Is present a 
later deprotection step will be required, which can be performed under standard 

■ 

conditions in organic synthesis, such as those described in the above-mentioned 
reference. 

The compounds of formula I can be obtained in general by reaction of a 
compound of formula IV with an aminopyrazole of formula V and an aldehyde of 
formula VI, as shown in the following scheme: 




IV V VI 1 

wherein R\ R 2 , R 3 , R 4 and R s have the same meaning as in general formula I. 
This reaction is carried out preferably in the presence of an inorganic acid such as 
hydrochloric acid, in a suitable polar solvent such as 2-methoxyethanol or ethanol, 
and heating, preferably to reflux. 

The compounds of formula I wherein R 5 represents R 5 * (i.e. compounds of 
formula la and lb) are generally obtained by reaction of a compound of formula I 
wherein R 5 represents H (i.e. a compound of formula Ic) with an alkylating agent 
of formula R 5# -X (II), as shown in the following scheme: 




Ic H ia lb 



wherein R 5 * represents R a or R f . R 1 , R 2 , R 3 , R 4 , R 8 and R f have the meaning 
described in general formula I and X represents a leaving group, for example an 
alkylsulfonate or an arylsulfonate such as mesylate or tosylate, or a halogen such 
as CI, Br or I. This reaction is performed In the presence of a base such as KOH, 
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- K2CO3 or NaH In a suitable solvent, such as for example acetone, toluene, 
dimethylformamide, 1,2-dimethoxyethane or diglyme, and heating, preferably to 
reflux. In the case of using apolar solvents such as toluene this reaction can be 
carried out in the presence of a cation sequestering agent such as crown ether 18- 
5 C-6 or a phase transfer agent such as a tetraalkylammonium salt 

♦ 

Compounds of formula la and lb wherein R a represents -CH 2 OH can be 
prepared by the reaction of a compound of formula Ic with formaldehyde in a 
suitable polar solvent, such as water, and heating, preferably to reflux. 

Compounds of formula la and lb wherein R 8 represents optionally 
10 substituted phenyl or optionally substituted heteroaryl can be prepared by reaction 
of a compound of formula Ic with a boronic acid of formula R a -B(OH>2 (III) wherein 
R a represents optionally substituted phenyl or heteroaryl in the presence of a 
base, such as pyridine and/or triethytamine, and in the presence of a catalyst, 
such as copper acetate (II), in a suitable solvent, such as an apratic solvent such 
15 as dichloromethane. 

Compounds of formula II and HI are commercially available, are widely 
described in the literature or can be prepared by methods similar to those 
described, and can be conveniently protected as required. 

Compounds of formula I wherein R 5 represents H and R 3 has the same 
20 meaning as R 1 (i.e., a compound Id) can be also prepared by reaction of a 
compound of formula IV with an aminopyrazole of formula Va, as shown in the 
following scheme: 



J + II 

R 2 




R* 

IV Va 

25 or alternatively by reaction of a compound of formula VII with a compound of 
formula Va 
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vir Va 

wherein R\ R 2 and R 4 have the meaning described in general formula I. Thi9 
reaction is earned out preferably in the presence of an inorganic acid such as 
hydrochloric acid, in a suitable polar solvent such as 2-methoxyethanoI or ethanol, 
and heating, preferably to reflux. 

Aminopyrazoles of formula V and Va and aldehydes of formula VI, are 
commercially available and can be conveniently protected. Alternatively, 
compounds of formula Va can be conveniently prepared by reaction of a 
compound of formula VIII with a compound of formula IX, as shown in the 
following scheme: 

NC . H ^ 
JO 

+ NH 2 — NH 2 *~ 

R 4 




DC VIII Va 

wherein R 4 has the meaning described in general formula I. This reaction is 
earned out in a suitable polar solvent such as ethanol and by heating, preferably to 
reflux. Compounds of formula V can also be obtained by this method, starting from 
a compound of formula IX and a compound of formula NH 2 -NHR 5 (Villa). 

Compounds of formula IX are commercially available and can be 
conveniently protected or can be conveniently prepared by reaction of a 
compound of formula X 



20 with acetonitrile, in the presence of a base such as butyl lithium, in a suitable 
solvent such as tetnahydrofuran and at a suitable temperature, preferably - 78°C. 
Esters of formula X are commercially available or can be prepared by 
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methods widely described in the literature and can be conveniently protected. 

Enol ethers of formula VII can be conveniently prepared by reaction of a 

a 

ketone of formula IV with a compound of formula R 1 -COY (XI) wherein Y 
represents a halogen, preferably CI, In the presence of a base, such as NaH, in a 
5 suitable polar solvent such as dimethytfomnamide. 

Compounds of formula XI are commercially available or can be prepared by 
conventional reactions from the corresponding carboxylic acids of formula 
R 1 -C02H (XII). 

• * 

Compounds of formula XII are commercially available or can be prepared 
10 by methods widely described in the literature and can be conveniently protected. 

Compounds of formula IV can be prepared by reaction of a compound of 
formula R*-H (XIII) with a compound of formula XIV 

XIV 

wherein R 1 and R 2 have the meaning described in general formula l ( in the 
1 5 presence of a Lewis acid, such as AICI 3 , in a suitable halogenated solvent such as 
dichloromethane. 

Compounds of formula XIV are commercially available or can be prepared 
readily from the corresponding carboxylic acid following conventional procedures. 
Alternatively, compounds of formula IV can be conveniently prepared by 

20 reaction of a compound of formula R 2 -CHs (XV) with a compound of formula R 1 - 
CN (XVI), wherein R 1 and R 2 have the meaning described in general formula I, in 
the presence of a base such as lithium diisopropylamide, generated from butyl 
lithium and tyAf'-diisopropylamine, in an aprotic polar solvent, such as 
tetrahydrofuran and cooling, preferably to -78 °C. 

25 Alternatively, compounds of formula IV can be conveniently prepared by 

reaction of a compound of formula R^Cbb (XV) with a compound of formula 
R 1 -C0 2 R 8 (XVII), wherein R 1 and R 2 have the meaning described in general 
formula I and R 6 represents alky!, In the presence of a base such as sodium 
bis(trimethylsilyl)amide or sodium hydride, In an aprotic polar solvent, such as 

30 tetrahydrofuran or dimethytfomnamide and at a suitable temperature, preferably 
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room temperature. 



The compounds XIII, XV t XVI and XVII are commercially available or can 
be prepared by methods widely described In the literature. 

Alternatively, compounds of formula IV can be conveniently prepared by 
5 reaction of a compound of formula F^-CHa (XV) with a compound of formula XVIII 

* 

in the same conditions as those described previously for reaction of the compound 
of formula XV with a compound of formula XVI. 

O i 



XVIII 

Compounds of formula XVIII can be conveniently prepared by reaction of a 
10 compound of formula XI with N.O-dimethylhydroxylamlne hydrochloride in the 



of a compound of formula XII with A/ f O-dimethylhydroxylamine hydrochloride in the 
15 presence of a suitable condensing agent such as for example AK3- 
dimethylaminopropyl)-Af-ethylcarbodiimide or dicyclohexylcarbodilmide optionally 
in the presence of 1-hydroxybenzotriazole, or in the presence of a suitable base, 
such as pyridine, in a suitable solvent such as dimethylformamide. 



The compounds of formula I can also be obtained from a compound of 




presence of a base, such as triethylamine, In a suitable halogenated solvent such 
as dichloromethane and cooling, preferably to 0 °C. 

Alternatively, the compounds of formula XVIII can be prepared by reaction 



20 formula XIX. as shown in the scheme below. 
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wherein R 1 , R 2 , R 3 , R 4 and R 8 have the meaning described in general formula I. 
The reaction of XIX with a compound of formula Villa gives rise to a compound of 
formula I wherein R 4 = NH2 (le). This reaction is carried "out In a suitable solvent 
.5 such as ethanol and heating, preferably to reflux. Starting from these compounds 
of formula I wherein R 4 = NH 2 , compounds of formula 1 wherein R 4 is different from 
NH2 can be generated by Interconversion reactions, explained in more detail 
further on. This method is useful to prepare compounds of formula I wherein R 3 
represents H, optionally substituted C^aikyl or Cy different from R 1 . 
10 Compounds of formula Villa are commercially available and can be 

m 

conveniently protected. 

Compounds of formula XIX can be conveniently prepared by reaction of a 
compound of formula XX 

. rX 

R 2 

15 wherein R\ R 2 and R 3 have the meaning described in general formula I, with a 
chlorinating agent such as POCI3 or PCI3 without solvent or in a suitable solvent 
such as dimethylformamide and heating, preferably to reflux.. 
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Compounds of formula XX are generally obtained by reaction of a 
compound of formula XXI with 2-cyanoacetamide, as shown in the following 
scheme: 

R 3 . 

5 XXI XX 

■ 

■ 

wherein R\ R 2 and R 3 have the meaning described in general formula I and each 
R e independently represents Ci-ealkyl. This reaction is carried out In the presence 
of a base such as sodium methoxide, in a suitable solvent such as 
10 dimethyiformamide and heating, preferably to reflux 

Compounds of formula XXI can be conveniently prepared by reaction of a 
compound of formula IV with a compound of formula XXII 




\^NR 6 R 6 

R 6 cHT 
R 3 



XXII 

wherein R 3 and R 8 have the meaning previously described, in a suitable solvent 

15 such as tetrahydrofuran. 

Compounds of formula XXII are commercially available or can be prepared 
by methods described in the literature, for example by reacting an amide of 
formula XXIII 

R 3 
XXIII 

20 with triethyloxonium tetrafluoroborate in the presence of a base such as sodium 
ethoxide in a suitable solvent such as ethanol or a mixture of ethanol-diethyl ether. 

Alternatively, compounds of the present invention can also be obtained by 
interconversion of another compound of formula I, in one or several steps, by 
using well-known reactions in organic chemistry under the reported standard 

25 experimental conditions. 
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Thus, R 4 can be transformed into another R 4 , generating new compounds 
of formula I. For example, R 4 = H can be transformed into R 4 = Br by reaction with 
an appropriate bromlnatfng agent, such as Br* in a suitable solvent such as 
chloroform, and at an appropriate temperature comprised between room 
5 temperature and the boiling point of the solvent; 

or R 4 = H can be converted into R 4 = CI by reaction with an appropriate 
chlorinating agent such as W-chlorosucclnimide, In a suitable solvent such as 
dlmethytformamlde at an appropriate temperature comprised between room 
temperature and the boiling point of the solvent; 
10 or R 4 = NH 2 can be converted Into R 4 = halogen by formation of a 

diazonium salt with NaN02 followed by reaction with a copper haiide such as CuBr 
or CuCI, in the presence of an acid such as for example HBr or HCI; 

or R 4 = NH2 can be converted into R 4 = H by forming a diazonium salt with 
NaN0 2 followed by reaction with H3PO2, in a suitable solvent such as water; 
15 or R 4 = halogen can be converted into R 4 = CN by reaction with a cyanide 

salt such as CuCN, in a suitable solvent such as A^methylpyrroiidone and heating, 

* 

preferably to reflux: 

Other conversions of R 4 f which can also be applied to R 6 and also to the 
substituents of the R\ R 2 and R 3 groups to generate other compounds of formula I 
20 include, for example: 

conversion of CN into CONH 2 by hydrolysis with a base such as KOH in a 
suitable solvent such as ferf-butanol and heating, preferably to reflux; 

conversion of CN Into CH2NH2 by reaction with a reducing agent, such as 
LiAihU, in a suitable solvent such as diethyl ether, 
25 conversion of a carboxylic acid group into an ester or an amide by reaction 

with an alcohol or an amine, respectively, in the presence of an activating agent 
such as A/,/V-dlcycIohexylcarbodiimide and 4-dimethylaminopyridine and in a 
suitable solvent such as diethyl ether; 

conversion of an ester group into a carboxylic group by hydrolysis in the 
30 presence of a base, such as KOH, in a suitable solvent such as ethanol; 

conversion of OH, SH or NH 2 into OR, SR and NHR or NRR, respectively, 
by reaction of an alkylating agent R-X wherein R represents R a , R c , R B or R f and X 
represents halogen, preferably chloro or bromo, in the presence of a base such as 
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• * 

■ 

triethylamine, sodium hydroxide, sodium carbonate, potassium carbonate or 
sodium hydride In a suitable solvent such as dlchloromethane, chloroform, 
dlmethylformamide, ethanol or butanol, at a temperature comprised between room 
temperature and the temperature of the boiling point of the solvent; 

5 alternatively, NHR can be converted Into NCH3R, wherein R represents R a , 

R c t R e or R f , by reaction with formaldehyde in acid medium, such as formic acid 
and heating, preferably to reflux; 

conversion of an amine into an amide by reaction of a carboxylic acid in the 
presence of an appropriate condensing agent such as Af-(3-dimettiyIaminopropyl)- 

10 N'-ethylcarbodiimide or dicyclohexylcarbodnmide optionally in the presence of 1- 
hydroxybenzotriazole, or in the presence of an appropriate base such as pyridine, 
in a suitable solvent, such as dimethylformamide; or alternatively, an amine can be 
converted into an amide by reaction with an acyl chloride in pyridine or in the 
presence of a base such as triethylamine in a suitable solvent such as 

1 5 dlchloromethane, and cooling, preferably to 0 °C; 

conversion of an amine into a urea or a carbamate by a two step sequence 
that involves reacting the amine with an activating agent such as triphosgene, in 
the presence of a base such as diisopropylethylamine, triethylamine or AJ- 
methylmorpholine, in a suitable solvent such as acetonitrile or a halogenated 

20 hydrocarbon such as chloroform or dichloromethane, and then reacting the 
resulting compound with the second amine in the case of a urea or with an alcohol 
in the case of a carbamate, in a suitable solvent, such as the solvent used in the 
first step; or alternatively an amine can be converted into a urea or carbamate by 
reaction with an isocyanate or a chloroformate, respectively, in a suitable solvent, 

25 such as dimethylformamide, at a suitable temperature, preferably room 
temperature; 

conversion of an amine into a sulfonamide by reaction with a suffonyl 
hallde, such as sulfonyl chloride, optionally in the presence of a base such as 4- 
dimethylaminopyridine, in a suitable solvent such as dioxane, chloroform, 
30 dlchloromethane or pyridine; 

conversion of a hydroxyl group into an ester group by reaction with a 
carboxylic acid in the standard conditions mentioned previously; 

♦ 

conversion of a suifanyl group Into a sulfinyl or sulfonyl group by reaction 



WO 2004/076450 PCT/EP2004/001974 

27 

with 1 or 2 equivalents, respectively, of an appropriate oxidizing agent such as ro- 
chloroperbenzoic acid in a suitable solvent such as for example dichloromethane; 
conversion of a primary or secondary hydnoxyl group into a leaving group, 

■ ■ 

for example an alkylsulfonate or arylsulfonate such as mesylate or tosylate or a 
5 halogen such as CI, Br or I, by reaction with a sutfonyl halide. such as 
methanesulfonyl chloride, in the presence of a base, such as pyridine or 
triethylamlne, in a suitable solvent such as dichloromethane or chloroform, or with 
a halogenating agent, such as SOCk, in a suitable solvent such as 
tetrahydrofuran; 

10 the substitution of said leaving group by reaction with an alcohol, amine or 

thiol, optionally in the presence of a base, such as K2CO3, and in a suitable 
solvent such as dimethylformamide, 1,2-dimethoxyethane or acetonitrile; 

the elimination of a leaving group bonded to an alkytgroup to give an 
alkenyl group by reaction with a base, such as KOH, in a suitable solvent, such as 
15 toluene and heating, preferably to reflux; 

conversion of a primary amide into a secondary amide by reaction with an 
alkylating agent in the presence of a strong base, such as sodium hydride, In a 
suitable solvent and at a temperature comprised between room temperature and 
the boiling point of the solvent; 
20 conversion of CHO into an amine by reaction with an amine in the presence 

of a reducing agent such as sodium triacetoxyborohydride, in a suitable solvent 
such as for example 1 ,2-dichloroethane; . 

conversion of an acetal group into an aldehyde by reaction in acid medium, 
for example in HCI, at an appropriate temperature, preferably to reflux; 
25 conversion of an ester group into an alcohol group by reaction with a 

reducing agent, such as L1AIH4, in a suitable solvent, such as tetrahydrofuran; 

conversion of a sulfonyl group bonded to an aromatic ring into an amino 
derivative by reaction with the corresponding amine, In a suitable solvent such as 

tetrahydrofuran or using the amine as a solvent, heating, preferably to a 

• ." 

30 temperature comprised between room temperature and 100 °C and preferably 
carrying out the reaction in a closed vessel under atmospheric pressure; 

conversion of a sulfonyl group bonded to an aromatic ring by displacement 
with an alkoxide to give the corresponding alkoxy derivative, in a suitable solvent 
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♦ 

such as tetrahydrofuran or using the corresponding alcohol as a solvent, heating, 

♦ 

preferably to a temperature comprised between room temperature and 100 °C and 
preferably carrying out the reaction in a dosed vessel under atmospheric 
pressure; 

5 conversion of a vinylic or aromatic halogen into NHR, wherein R represents 

» ■ 

R a , R c , R e or R f , by reacting with an amine of .formula H 2 NR and preferably 

• • • 

heating; 

alternatively, a vinylic or aromatic halogen can be converted into NHR by 
reaction with an amine of formula H2NR in the presence of a base, such as 
10 * CS2CO3 or sodium fe/f-butoxide, in the presence of a palladium catalyst, such as 
palladium acetate (II), and a phosphine such as 2 f 2 i -bis(diphenylphosphino)-1 ,1 - 
binaphthyl, In a solvent, such as toluene, and preferably heating; 

conversion of a vinylic or aromatic halogen into a phenyl or heteroaryl group 
by treatment with a phenyl- or a heteroarylboronic acid in the presence of a 
15 catalyst, such as a palladium catalyst, such as palladium acetate (II) or 
tetraquis(triphenylphosphine) palladium (0) and of a base such as Na 2 C0 3 , K2CO3 
or CsF, in a suitable polar solvent, such as 1 ,2-dimethoxyethane or toluene-water 
mixtures, and preferably heating; 

conversion of an aromatic halogen into H by halogenolysis, with a reducing 

* 

20 agent such as Zn, in a suitable solvent, such as acetic acid and heating, preferably 
to reflux; and 

oxidation of the N at position 7 of the pyrazolo[3,4-Z>]pyridine ring to give the 
corresponding N-oxide by reaction with an oxidizing agent, such as rth 
chloroperbenzoic acid, in a suitable solvent, such as for example dichloromethane. 
25 Likewise, any of the aromatic rings of the compounds of the present 

invention can undergo etectrophilic aromatic substitution reactions, widely 
described in the literature. 

Many of these interconversion reactions are explained in greater detail in 
the examples. 

30 As it will be obvious to those skilled in the art, these Interconversion 

reactions can also be carried out on synthesis intermediates of compounds of 
formula I. 

The present invention also includes the salts of the compounds of formula I. 
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These salts can be prepared by conventional methods by treating a compound of 
formula I with an appropriate amount of an acid such as hydrochloric acid, sulfuric 
acid, nitric acid, oxalic acid or methanesulfonic acid. In the case of compounds of . 

» 

formula I that contain an acidic proton, salts can also be obtained, by treatment - 
5 with a base such as sodium hydroxide, potassium hydroxide, calcium hydroxide or 
calcium carbonate. Salts of the compounds of formula I can be converted in turn 
into other salts of compounds of formula I by ion exchange using a ionic exchange 
resin/ 

As mentioned previously, the compounds of the present invention act as 
10 p38 kinase inhibitors, inducing reduction of proinflammatory cytokines. Therefore, 
these compounds are expected to be useful to treat or prevent diseases in which 
kinase p38 plays a role. This includes diseases caused by overproduction of 
cytokines such as TNF-a, IL-1, IL-6 or IL-8. These diseases include, but are not 
limited to, immune, autoimmune and inflammatory diseases, cardiovascular 

, a 

15 diseases, infectious diseases, bone resorption disorders, neurodegenerative 
diseases, proliferative diseases and processes associated with cyclooxygenase-2 
induction. 

As an example, immune, autoimmune and inflammatory diseases that can 
be treated or prevented with the compounds of the present invention include 

20 rheumatic diseases (e.g. rheumatoid arthritis, psoriatic arthritis, infectious arthritis, 
progressive chronic arthritis, deforming arthritis, osteoarthritis, traumatic arthritis, 
gouty arthritis, Reiter's syndrome, polychondritis, acute synovitis and spondylitis), 
glomerulonephritis (with or without nephrotic syndrome), autoimmune hematologic 
disorders (e.g. hemolytic anemia, aplasic anemia, idiopathic thrombocytopenia 

25 and neutropenia), autoimmune gastritis and autoimmune inflammatory bowel 
diseases (e.g. ulcerative colitis and Crohn's disease), host versus graft disease, 
allograft rejection, chronic thyroiditis, Graves 9 disease, schleroderma, diabetes 
(type I and type II), active hepatitis (acute and chronic), primary biliary cirrhosis, 
myasthenia gravis, multiple sclerosis, systemic lupus erythematosus, psoriasis, 

30 atopic dermatitis, contact dermatitis, eczema, skin sunburns, chronic renal 
insufficiency, Stevens-Johnson syndrome, idiopathic sprue, sarcoidosis, Guillain- 
Barr6 syndrome, uveitis, conjunctivitis, keratoconjunctivitis, otitis media, 
periodontal disease, pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis, 
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sinusitis, pneumoconiosis, pulmonary insufficiency syndrome, pulmonary 
emphysema, pulmonary fibrosis, silicosis, chronic inflammatory pulmonary 
disease (e.g. chronic obstructive pulmonary disease) and other Inflammatory or 
obstructive diseases of the airways. 
5 Cardiovascular diseases that can be treated or prevented include, among 

• ■ 

others, myocardial Infarction, cardiac hypertrophy, cardiac insufficiency, 
Ischaemla-reperfusion disorders, thrombosis, thrombin-induced platelet 
aggregation, acute coronary syndromes, atherosclerosis and cerebrovascular 
accidents. 

10 Infectious diseases that can be treated or prevented include, among others, 

sepsis, septic shock, endotoxic shock, sepsis by Gram-negative bacteria, 
shigellosis, meningitis, cerebral malaria, pneumonia, tuberculosis, viral 
myocarditis, viral hepatitis (hepatitis A, hepatitis B and hepatitis C), HIV infection, 
retinitis caused by cytomegalovirus, influenza, herpes, treatment of infections 

15 associated with severe bums, myalgias caused by infections, cachexia secondary 
to infections, and veterinary viral infections such as lentjvinis, caprine arthritic 
virus, visna-maedi virus, feline Immunodeficiency virus, bovine immunodeficiency 
virus or canine immunodeficiency virus. 

Bone resorption disorders that can be treated or prevented include 

20 osteoporosis, osteoarthritis, traumatic arthritis, gouty arthritis and bone disorders 
related with multiple myeloma, among others, 

» • 

Neurodegenerative diseases that can be treated or prevented include 
Alzheimer's disease, Parkinson's disease, cerebral ischaemia and traumatic 
neurodegenerative disease, among others. 

25 Proliferative diseases that can be treated or prevented include 

endometriosis, solid tumors, acute and chronic myeloid leukemia, Kaposi 
sarcoma, multiple myeloma, metastatic melanoma and angiogenic disorders such 
as ocular neovascularisation and infantile haemangioma. 

p38 kinase inhibitors also Inhibit the expression of proinflammatory proteins 

30 such as cyclooxygenase-2 (COX-2), the enzyme responsible for prostaglandin 
production. Therefore, the compounds of the present invention can also be used 
to treat or prevent diseases mediated by COX-2 and especially to treat processes 



* 
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with inflammation, fever and neuromuscular pain such as cephalea, pain caused 

■ 

by cancer, tooth pain and arthritic pain. 

According to the activity of the products herein described, the present 
invention also relates to compositions which contain a compound of the present 
5 invention, together with an excipient or other auxiliary agents if necessary. The 
compounds of the present invention can be administered In the form of any 
pharmaceutical formulation, the nature of which, as it is well known, will depend 
upon the nature of the active compound and its route of administration. Any route 

♦ * 

of administration may be used, for example oral, parenteral, nasal, ocular, rectal 

10 and topical administration. 

According to the present invention, solid compositions for oral 
administration Include tablets, granulates and capsules. In any case the 
manufacturing method is based on a simple mixture, dry granulation or wet 
granulation of the active compound with excipients. These excipients can be, for 

15 example, diluents such as lactose, microcrystalline cellulose," mannitol or calcium 
hydrogenphosphate; binding agents such as for example starch, gelatin or 
povidone; disintegrants such as sodium carb'oxymethyl starch or sodium 
croscarmellose; and lubricating agents such as for example magnesium stearate, 
stearic add or talc. Tablets can be additionally coated with suitable excipients by 

20 using known techniques with the purpose of delaying their disintegration and 
absorption in the gastrointestinal tract and thereby provide a sustained action over 
a longer period, or simply to improve their organoleptic properties or their stability. 
The active compound can also be incorporated by coating onto inert pellets using 
natural or synthetic film-coating agents. Soft gelatin capsules are also possible, in 

25 which the active compound is mixed with water or an oily medium, for example 
coconut oil, mineral oil or olive oil. 

Powders and granulates for the preparation of oral suspensions by the 
additon of water can be obtained by mixing the active compound with dispersing 
or wetting agents; suspending agents and preservatives. Other excipients can also 

30 be added, for example sweetening, flavouring and colouring agents. 

Liquid forms for oral administration Include emulsions, solutions, 
suspensions, syrups and elixirs containing commonly-used Inert diluents, such as 
purified water, ethanol, sorbitol, glycerol, polyethylene glycols (macrogolsj and 



« 

WO 2004/076450 PCT/EP2004/001974 

32 

propylene glycol. Said compositions can also contain coadjuvants such as wetting, 
suspending, sweetening, flavouring agents, preservatives and buffers. 

Injectable preparations, according to the present invention, for parenteral 
administration, comprise sterile solutions, suspensions or emulsions, in an 
5 aqueous or non-aqueous solvent such as propylene glycol, polyethylene glycol or 
vegetable oils. These compositions can also contain coadjuvants, such as wetting, 
emulsifying, dispersing agents and preservatives. They may be sterilized by any 
known method or prepared as sterile solid compositions which will be dissolved in 
■ water or any other sterile injectable medium immediately before use. It is also 

10 possible to start from sterile materials and keep them under these conditions 
throughout all the manufacturing process. 

For the rectal administration, the active compound can be preferably 
formulated as a suppository on an oily base, such as for example vegetable oils or 
solid semisynthetic glycerides, or on a hydrophilic base such as polyethylene 

15 glycols (macrogol). 

The compound can also be formulated for Its topical application for the 
treatment of pathologies occurring in zones or organs accessible through this 
route, such as eyes, skin and the Intestinal tract. Formulations include creams, 
lotions, gels, powders, solutions and patches wherein the compound is dispersed 

20 or dissolved In suitable exciplents. 

The compounds of the present invention can also be formulated as a solid 
form, dissolved or dispersed in a suitable vehicle, for inhalation in single or 
multidose container. Preparations to be administered as an aerosol (dispersion of 
solid or liquid particles in a gas) use suitable devices such as nebulisers, 

25 pressured metered-dose inhalers or dry-powder inhalers. Depending on this, the 
compound will be formulated with exciplents such as propellants responsible for 
developing the proper pressure within the container to force the content out 
through the opening of the valve, solvents, emulsifying agents, viscosity- 
increasing agents, preservatives, stabilizing agents and lubricants to avoid the 

30 blockade of the valve. 

The dosage and frequency of doses will depend upon the nature and 
severity of the disease to be treated, the age, the general condition and 
body weight of the patient, as well as the particular compound 
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administered and the route of administration, among other factors. A 
representative example of a suitable dosage range is from about 0.01 mg/Kg 
to about 100 mg/Kg per day, which can be administered as a single or 
divided doses. However, the dosage administered is generally left to the 
5 discretion of the physician. 

The activity of the compounds of this invention can be assessed using the 
. following tests: 

♦ ■ 

■ 

Test 1: Inhibition of TNF-a release induced bv LPS in human histiocytic lymphoma 
10 cells. U-937 

~~~~ 

Maintenance and differentiation of U-937 cells: U-937 cells (ATCC N° CRL-159.2) 
are cultivated in RPMI 1640 medium supplemented with 10% inactivated fetal 
bovine serum (Gibco). A total of 0.5x10 6 cells are incubated in the presence of 20 
ng/mL of PMA (phorbol 12-myristate 13-acetate) for 24 h to achieve complete 
15 monocytic differentiation. All the incubations are carried out at 37°C In an 
atmosphere with 5% C0 2 . The ceils are centrifuged (200 x g for 5 min) and 
resuspended in RPMI 1640 medium supplemented with 2% Inactivated fetal 
bovine serum at a density of 2x1 0 6 cells/mL. 

Inhibition of TNF-a release: 100 pL of cells U-937 (2x1 0 6 cells/mL) are incubated 
20 with 100 pL of the test product (final concentration, 0.001-10 pM) for 30 min in 
96- well plates. The mother solutions of the products (10 mM in DMSO) are diluted 
in culture medium to reach a final DMSO concentration equal to or less than 0.1 
%. A total of 20 pL of LPS (£. coll 055B5, Sigma) are added to a final 
concentration of 100 ng/mL and after incubation for 4 hours the amount of TNF-a 
25 released in the supernatant is quantified using a commercial ELISA kit (Biosource 
International). 

Test 2: Inhibition of TNF-a release induced bv LPS in human peripheral blood 
mononuclear cells 

30 To obtain the mononuclear cells: heparinlzed venous blood, obtained from healthy 

* 

volunteers, is diluted with an equal volume of saline phosphate buffer without 
calcium or magnesium. Aliquots of 30 mL of the mixture are transferred to 50 mL 
centrifuge tubes containing 15 mL of FicoIT-Hypaque (1 .077 g/mL). The tubes are 
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centrifuged at 1200 x g for 20 min at room temperature without braking. 
Approximately two-thirds of the band of platelets lying above the mononuclear 
cells is removed with a pipette. The mononuclear cells are carefully transferred to 
a 50 mL tube, washed twice with saline phosphate buffer, centrifuged at 300 x g 
5 for 10 min at room temperature and resuspended in RPMI supplemented with 1% 
inactivated fetal bovine serum at a cell density of 2x1 0 6 cells/mL 
Inhibition of TNF-a release: 100 pL of mononuclear cells (2x1 0 6 cells/mL) are 
incubated on 96-well plates with 50 of the test product (final concentration, 
0.001-1 0 *iM) and 50 \iL LPS (E. coli 055B5, Sigma) at a final concentration of 400 
10 ng/mL for 19 h at 37 °C in an atmosphere with CO2 at 5%. The amount of TNF-a 
released in the supernatant Is quantified using a commercial ELISA kit (Biosource 
International). 

Test 3: Inhibition of p38-a kinase: 
15 In a final volume of 25 pL, a total of 5\iL of the test product (final concentration, 
0.001-10 \xM) f 5-10 mU of p38-a with 0.33 mg/mL of myelin basic protein, Mg 2 * 
acetate (10 mM) and [y^P-ATP] (100 \M 9 specific activity 500 cpm/pmol) in buffer 
Tris 25 mM pH7.5, EGTA 0.02 mM is incubated. The reaction is started by adding 
Mg^fr^P-ATP]. After Incubation for 40 min at room temperature, the reaction is 

■ 

20 quenched by adding 5 jiL of 3% phosphoric acid solution. The reaction mixture (10 

■ 

\*L) Is passed through a filter (P30) and washed three times for 5 min with a 75 
mM phosphoric acid solution and once with methanol before drying R and counting 
K, by liquid scintillation. 

- * 

25 The following table shows the results obtained with representative 

compounds of the invention in test 2: 



Example 


% Inhibition 
at 0.1 pM 


1 


57.5 


4 


68.4 . 


6 

* 


81.4 
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66.3 


18 


82.6 


22 


56.5 


30 


83.6 


36 


92.0 


39 


51.1 


41 


90.6 
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60.0 
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68 


50.0 


72 


52.7 


78 
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69.3 
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59.9 
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67.9 
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69.3 
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52.1 
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82.0 


136 


67.0 
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61.4 
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184 


71.2 
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196 


70.2 


208 


67.7 
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84.2 
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211 


70.6 
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0\A 0% 

212 


67.5 


213 


68.1 


214 


71.1 


217 


53.8 


A 

232 


67.9 


237 


53.4 


240 


58.4 


248 


53.2 


250 


67.0 


268 


69.1 


272 


65.6 


279 


100.0 


282 


65.2 


283 


52.4 


287 


71-2 


288 


51.3 


290 


65.8 



The following examples illustrate, but do not limit, the scope of the 
Invention. 

The following abbreviations have been used in the examples: 

» 

5 AcOH: acetic acid 
EtOAc: ethyl acetate 
NH 4 OAc: ammonium acetate 
BuLi: butyl lithium 
f BuOH: ferf-butanol 
10 cone: concentrated 

DMAP: 4-(W f AWimethylamlno)pyridine 
DMF: dimethylformamlde 

■ 

EtOH: ethanol 
MeOH: methanol 
1 5 THF: tetrahydrofuran 



WO 2004/076450 PCT/EP2004/001974 

37 

to retention time 

LC-MS: liquid chrbmatography-mass spectrometry 

♦ * 

LC-MS spectra have been performed using the following chromatographic 

* 

5 methods: 

Method 1: Column Tracer Excel 120, ODSB 5 jim (10 mm x 0.21 mm), 
temperature: 30 °C, flow: 0.35 mL/min, eluent: A= acetonitrile, B = 0.1 % HCOOH, 

* 

gradient: 0 min 10% A - 10 min 90% A. 

Method 2: Column X-Terra MS C18 5 urn (1 50 mm x 2.1 mm), temperature: 30 °C, 
10 flow: 0.40 mL/min, eluent: A= acetonitrile, B = 10 mM NH 4 OAc (pH = 6.80), 
gradient: 0 min 25% A - 6 min 80% A -7.5 min 25% A. 

♦ 

REFERENCE EXAMPLE 1 
1-(4-FluorophenyI)-2-(4-pyridyl)ethanone 
15 a) 4-Fluoro-/VHnethoxyrAf-rnethyltenzamide 

In a volumetric flask A/,0-dimethyihydroxylamine hydrochloride (25.54 g, 261.8 
mmol) and- CH 2 CI 2 (443 mL) were introduced under argon atmosphere at 0°C. 4- 
. Fluorobenzoyl chloride (34.59 g f 218.2 mmol) was added followed by the slow 
addition of triethylamine (48.13 g, 475.6 mmol). The reaction was stirred for 30 
20 min at 5 °C and allowed to reach room temperature. It was washed with 5% 
aqueous citric acid (180 mL) and with 5% aqueous NaHC0 3 (180 mL). The 
aqueous phase was extracted with CH2CI2. The organic phase was dried over 
Na 2 S0 4 and concentrated to dryness, to afford 20.23 g of the desired compound 
(yield: 88%). 

» * * 

25 b) Title compound 

To a solution of diisopropylamlne (23.4 mL, 165.7 mmol) In THF (250 mL), cooled 
to -78 C C, BuLi (103.5 mL of a 1.6 M solution in hexane, 165.7 mmol) was added 
dropwise under argon atmosphere. After 5 minutes, a solution of 4-methylpyridine 
(10.28 g, 1 10.4 mmol) in THF (85 mL) was added over 20 min. The mixture was 

30 stirred at 0°C for 1 5 min and a solution of 4-fluoro-A/-methoxy-A/Hnethylben2amide 
(obtained In section a) in THF (85 mL) was added over 30 min period. The 
reaction was allowed to reach room temperature. Water (100 mL) and EtOAc (100 
mL) were added and the mixture was stirred for 30 min. The organic phase was 
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* * 

separated, dried over Na2S0 4 and concentrated to dryness, to afford 24.32 g of 
the desired compound (yield: 100%). 

1 H NMR (300 MHz, CDCb) « (TMS): 4.29 (s, 2 H). 7.14 - 7.23 (complex signal. 4 
H), 8.05 (m, 2 H). 8.59 (dd, J 0 = 1 .6 Hz. J m = 4.4 Hz. 2 H). 
5 REFERENCE EXAMPLE 2 

2-(4-Pyr!dylj-1-[3-(trifluoromethyl)phenyl]ethanon© 

a) W^ethoxy^-methy1-3-(trifluoromethyI)benzaniIde 

Following a similar procedure to that described in reference example 1 section a, 
but using 3-(trifluoromethyl)benzoyl chloride Instead of 4-fluorobenzoyl chloride, 
10 the desired product was obtained (yield: 86%). 

b) Title compound 

Following a similar procedure to that described in reference example 1 section b, 
but using WHTiethoxy-N-methyl-3-(trifluoromethyl)benzamlde (obtained in section a 
of this example) instead of 4-fluoro-/V«methoxy-N-methylbenzamlde, the title 
15 compound was obtained (yield: 22%), 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.31 (s, 2 H), 7.20 (d, J = 5.8 Hz, 2 H), 7.63 
(t, J = 7.8 Hz, 1 H). 7.84 (d, J = 7.8 Hz, 1 H), 8.16 (d, J = 7.9 Hz, 1 H), 8.24 (s, 1 
H), 8.56 (d, J = 5.8 Hz, 2 H). 

REFERENCE EXAMPLE 3 

* » 

20 1-Phenyl-2-(4-pyrIdyl)ethanpne 

A solution of dilsopropylamine (22 mL, 15.03 mmol) in THF (200 mL) under argon 
atmosphere was cooled to -78 °C. BuU (96 mL of a 1.6 M solution in hexane, 
153.0 mmol) was added dropwise. After 1 h, a solution of 4-methylpyridine (15.00 
g, 1 61 .1 mmol) in THF (75 mL) was added and allowed to warm to 0 °C. At this 

25 temperature it was stirred for 30 minutes. It was cooled to -78 °C and benzonitrile 
(18.27 g. 177.2 mmol) in THF (75 mL) was added and stirred at -78 °C for 2 h. It 
was stirred at room temperature overnight. Water (225 mL) was added, it was 
cooled with a water-ice bath and adjusted to pH 1 with 48% HBr. The organic 
phase was separated. The aqueous phase was heated to reflux for 2 h, allowed to 

30 cool and extracted with diethyl ether. The aqueous phase was taken to neutral pH 
with 1 N NaOH and extracted with EtOAc. The organic phase was dried over 
Na 2 S04 and concentrated to dryness, to afford 28.53 g of title compound (yield: 
90%). 
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'H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.29 (s. 2 H), 7.20 (dd. J 0 = 1.6 Hz, J m = 4.4 
Hz, 2 H), 7.49 (m, 2 H), 7.58 (m, 1 H), 8.00 (d, J = 8.2 Hz; 2 H), 8.56 (dd, J„ = 1 .6 
Hz, J m - 4.4 Hz, 2 H). 

REFERENCE EXAMPLE 4 
5 1 .(4-Fluorbphenyt)-2-(4-pyridyl)vlnyl 4-fluorobenzoato 

To a suspension of NaH (0.81 g, 18.6 mmol) in DMF (30 mL) under argon 

■ ■ 

atmosphere and cooled to 0 °C ( a solution of 1-(4-fluorophenyl)-2-(4- 
pyridyljethanone (2.00 g, 9.3 mmol, obtained in reference example 1) In DMF (15 
mL) was added and stirred to room temperature for 30 minutes. It was then cooled 
10 to 0°C and a solution of 4-fluorobenzoyl chloride (2.95 g, 1.9 mmol) in DMF (10 
mL) was added. It was stirred at room temperature overnight Water was added 
and the solvent was evaporated off. The residue was dissolved In a mixture of 
CHCI 3 and water and the phases were separated. The aqueous phase was 
extracted with CHCI3 (x3). The organic phase was washed with water (x2), dried 

* 

15 over Na 2 S04 and concentrated to dryness. The crude product obtained was 
purified by chromatography on silica gel using hexane-EtOAc mixtures of 
increasing polarity as eluent, to afford 0.98 g of the desired compound as a yellow 
solid (yield: 31 %). 

1 H NMR (300 MHz, CDCb) 5 (TMS): 6.68 (s, 1 H), 7.1 1 (t, J = 8.6 Hz. 2 H), 7.29 (t, 
20 J = 8.6 Hz, 2 H), 7.39 (d, J = 6.0 Hz, 2 H), 7.60 (dd, J„ = 5.2 Hz, J m = 8.8 Hz, 2 H), 
8.27 (dd. J 0 = 5.4 Hz, J m = 8.8 Hz. 2 H), 8.58 (d, J = 6.0 Hz, 2 H) 

REFERENCE EXAMPLE 5 

1 

1 «Phenyl-2-(4-pyridyl)vlny1 benzoate 

Following a similar procedure to that described In reference example 4, but using 
25 1-phenyl-2-(4-pyridyl)ethanone (obtained in reference example 3) instead of 1-(4- 
fluorophenyl)-2-(4-pyridyl)ethanone and benzoyl chloride instead of 4- 
fluorobenzoyl chloride, the title compound was obtained (yield: 62%). 
1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 6.72 (s, 1 H), 7.38 - 7.42 (complex signal, 5 
H), 7.60 -7.63 (complex signal, 4 H), 7.71 (t, J = 7.4, 1 H), 8.23 (d, J = 7.1 Hz, 2 
30 H), 8.51 (dd, J 0 = 1 .5 Hz, J m = 4.6 Hz, 2 H). 

REFERENCE EXAMPLE 6 
2-[2^Methylsulfanyl)pyrimidin^-yi]-H3-(trifluoromethyl)phe 

aj 4-Methyl-2-(methylsulfanyl)pyrimidirie 
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To a solution of NaOH (7.46 g, 186.4 mmol) in water (120 mL), 4- 
methylpyrimidlne-2-thiol hydrochloride (13.78 g, 84.7 mmol) was added and 
subsequently lodomethane (13.23 g, 93.2 mmol) was added dropwise under argon 
atmosphere. It was stirred at room temperature for 2 h. It was extracted with 
5 CH2CI2 (x2). The organic phase was dried over NaaSC^ and concentrated to 
dryness. The crude product obtained was purified by chromatography on silica gel 
using hexane-EtOAc mixtures of increasing polarity as eluent to afford 10.26 g of 

• • • 

the desired compound (yield: 86%). 
b) Title compound 

10 Following a similar procedure to that described in reference example 1 section b, 
but using W-methoxy-A/-methyl-3-(trifluoromethyl)benzamide (obtained in section a 
of the reference example 2) instead of 4-fluoro-A/-methoxy-W-methylbenzamide 
and 4-methyl-2-(methy!sulfanyl)pyrimidlne (obtained in section a of this example) 
instead of 4-methylpyridine, the title compound as a crude product was obtained 

1 5 that was directly used in the following reactions (yield : quantitative). 

REFERENCE EXAMPLE 7 
3-(Dimethylammo)-1 -(4-fluorophenyi)- 2-(4-pyridyl)prop-2-en-1 -one 
To a solution of i-(4-fluorophenyl>2-(4-pyridyt)ethanone (0.30 g, 1.4 mmol, 
obtained in reference example 1) in anhydrous THE (5 mL), dimethyl 

20 dimethylformamlde acetal (0.27 g, 3.2 mmol) was added under argon atmosphere. 
This was stirred overnight at room temperature. The solvent was evaporated to 
afford 0.39 g of the title compound (yield: quantitative). 

*H NMR (300 MHz, CDCI 3 ) S (WIS): 2.79 (s. 6 H), 6.97 (t, J = 8.7 Hz, 2 H), 7.05 
(dd, Jo = 1.5 Hz, J m = 4.5 Hz, 2 H), 7.38 (s, 1 H), 7.45 (m, 2 H), 8.48 (dd. J« = 1.5 
25 Hz, Jm = 4.5 Hz, 2 H). 

REFERENCE EXAMPLE 8 
3-(Dimethylamlno)-2.[2^methyIsulfanyl)pyrim1din-4-yl]-1 -[3- 
(trifluoromethyl)phenyI]prop-2-en-1 -one 

Following a similar procedure to that described in reference example 7, but using 
30 2-[2-(me%lsutfanyl)pyrimidm^ (obtained 
In reference example 6) instead of 1-(4-fluorophenylV2-(4-pyridyl)ethanone t the 
desired compound was obtained in the form of a crude product that was directly 
used in the following reactions. 
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REFERENCE EXAMPLE 9 
1-(6-Chloropyridln-3-yl)-2-(4^)yridyI)ethanone 

a) 6-Chloronicotinoyl chloride hydrochloride 

A solution of 6-chloronicotinic acid (10.00 g, 63.5 mmol) in SOCI 2 (37 mL) was 
5 heated to reflux for 2 h. The SOCI 2 was evaporated to dryness, to afford 12.56 g of 
the desired product (yield: 93%). 

b) 6-Chloro-W-methoxy-iV-methyInlcotinamide 

Following a similar procedure to that described* in reference example 1 section a. 
but using 6-chloronlcotInoyI chloride hydrochloride (obtained in section a of this 

a • 

10 example) Instead of 4-fluorobenzoyl chloride, the desired compound was obtained 
(yield: 71%). 

c) Title compound 

■ * 

Following a similar procedure to that described in reference example 1 section b, 
but using 6-chloro-A/-methoxy-A/-methyinIcotinamide (obtained in section b of this 
* 15 example) instead of 4-fluoro-A/-methoxy-W-methylbenzamide, the title compound 
was obtained (yield: quantitative). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.27 (s, 2 H), 7.18 (dd B J 0 = 1.5 Hz, J m = 4.5 
Hz, 2 H), 7.45 (dd, J p = 0.6 Hz, J m = 8.4 Hz, 1 H), 8.20 (dd, J 0 = 2.5 Hz, J m = 8.3 
Hz, 2 H Si 1 H), 8.56 (18 (dd, J Q = 1.6 Hz, J™ = 4.4 Hz, 2 H), 8.98 (d, J = 2.4 Hz, 1 
20 H). 

REFERENCE EXAMPLE 10 
2-(4-Fluorophenyl)-6-hydroxy-3,4 , -blpyrldlne-5-carbonitrile 

To a solution of 3-(dimethylamIno>1-(4-fluorophenyl)-2-(4-pyridyl)prop-2-en-1-one 
(12.77 g, 47.2 mmol, obtained in reference example 7) In DMF (175 mL), 2- 
25 cyanoacetamide (4.41 g, 52.0 mmol) was added under argon atmosphere. Then, 
sodium methoxide (5.35 g, 99.2 mmol) was added and heated to reflux for 1 hour. 
The mixture was allowed to cool, concentrated and diluted with water. The pH was 
adjusted to 4 with 1 N HCI. A precipitate was obtained that was filtered and dried 
to give 6.57 g of the desired compound as a solid (yield: 48%). 

4 

30 1 H NMR (300 MHz, CDCI3 + CD 3 OD) 8 (TMS): 4.20 (s. OH + NH + CD 3 OD), 6.96 
(dd, J 0 = 1.6 Hz, J ro = 4.5 Hz, 2 H), 7.05 (t, J = 8.7 Hz, 2 H), 7.23 (m, 2 H), 7.96 (s, 
1 H), 8.39 (dd, J 0 = 1 .4 Hz, J m = 4.6 Hz, 2 H). 

REFERENCE EXAMPLE 1 1 
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2-Hydroxy-5-{2-{methylsu!fanyI)pyrImldiri-4-yq^.[3- 
(trifluoromethyi)phenyl]pyridIne-3-carbonitriIe 

Following a similar procedure to that described in reference example 10, but using 
3-(d imethyla mino)-2-[2-(methylsu!f anyl)pyrimidin-4-yl]- 1 -[3-(triflu oromettiyl) 
5 phenyl]prop-2-en-1-one (obtained in reference example 8) instead of 3- 
(dimethylamfno>-1-(4-fluorbphenyl)-2-(4-pyridyl)prop-2-en-1^ne f the title 
compound was obtained (yield: 20%). 

1 H NMR (300 MHz, CDCI 3 + CD 3 OD) 8 (TMS): 3.28 (s. 3 H), 3.84 (s t OH + 
CD 3 OD), 6.38 (d. J = 5.4 Hz, 1 H), 7.42 (d, J = 7.8 Hz, 1 H), 7.53 (t, J = 7.8 Hz, 1 

10 H), 7.61 (s, 1 H), 7.73 (d, J = 7.8 Hz, 1 H), 8.18 (d, J = 5.1 Hz, 1 H), 8.35 (s, 1 H). 

REFERENCE EXAMPLE 12 
6-Chloro-2-(4-fluorophenyl)-3 y 4 9 -bIpyridine-5-carbonitriIe 
A mixture of 2-(4-fluorophenyl)-6-hydroxy-3 > 4 , -bipyridine-5-carbonitrile (6.57 g f 
22.5 mmol, obtained in reference example 10), POCI3 (26.3 mL, 287.5 mmol) and 

15 DMF (0.37 mL) was heated to reflux under argon atmosphere for 2 h. It was 
cooled with an ice bath and bas'rfied by adding 30% aqueous NH3. The precipitate 
obtained was filtered and washed with water. The product was purified by 
chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity, 
as eluent, to afford 3.86 g of the desired product as a yellow solid (yield: 55%). 

20 1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 7.00 (t, J = 8.6 Hz, 2 H), 7.11 (dd, J 0 = 1.6 
Hz, J*, = 4.4 Hz, 2 H), 7.37 (m, 2 H), 7.98 (s, 1 H), 8.62 (dd, J 0 « 1.5 Hz, J m = 4.5 
Hz,2H). 

REFERENCE EXAMPLE 13 
1-{6-Methylpyridln-3-yI)-2-(4-pyridyl) ethanone 
25 a) W-Methoxy-6,W-dimethyInicotinamide 

To a solution of 6-methylnicotinic acid (5.00 g, 36.5 mmol) in DMF (150 mL), 1- 
hydroxybenzotriazole (4.92 g, 36.5 mmol), A^ethyl-N-(3-dImethylaminopropyl) 
carbodiimlde hydrochloride (8.38 g, 45.7 mmol) and 4-methylmorpholine (16.0 mL, 
145.8 mmol) were added under argon atmosphere. The mixture was stirred at 
30 room temperature for 30 minutes after which tyO-dimethylhydroxylamine 
hydrochloride was added (3.55 g, 36.5 mmol). The reaction mixture was stirred at 
room temperature overnight. The solvent was evaporated off. The residue was 
dissolved in a mixture of CHCI3 and 0.2 N NaHC0 3 . The phases were separated 
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and the aqueous phase was extracted with CHCI3. The organic phase was dried 

* 

over Na 2 S0 4 and concentrated to dryness. The product was purified by 
chromatography on silica gel using hexane-EtOAc mixtures of Increasing polarity 
as eluent, to afford 1.1 1 g of the desired product (yield: 29%). 
5 b) Title compound 

Following a similar procedure to that described in reference example 1 section b, 
but using A/-methoxy-6 f A/-dImethylnicotinamide (obtained in section a of this 
example) instead of 4Hfluoro-Af-methoxy-W-rnethylbenzamide. the title compound 
was obtained (yield: 87%). 
10 1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.64 (s, 3 H), 4.28 (s. 2 H), 7.20 (dd, J„ = 1 .4 
Hz, J m = 4.6 Hz, 2 H), 728 (d, J = 8.1 Hz. 1 H). 8.15 (dd, J 0 = 2.4 Hz, J m = 8.1 Hz, 
1 H), 8.57 (dd, Jo ■ 1.8 Hz, J m = 4.5 Hz, 2 H), 9.10 (d, J = 2.4 Hz, 1 H). 

REFERENCE EXAMPLE 14 

« 

2-Chloro-5-[2-{methylsuifanyl)pyrimidIn-4-yl]-6-[3- 
1 5 (trif!uoromethyl)phenyl]pyrIdine*3-carbonitrile 

* 

Following a similar procedure to that described in reference example 12 but using 

2- hydroxy-5-I2-(methyIsutfanyl)pyri 

3- carbonitrjle (obtained in reference example 11) instead of 2-(4-fluorophenyI)-6- 
hydroxy-S^-blpyridine-S-carbonitrile, the title compound was obtained (yield: 

20 44%). 

*H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.48 (s, 3 H), 6.62 (d, J = 5.1 Hz, 1 H), 7.61 
(m, 2 H), 7.71 (d. J = 7.2 Hz, 1 H), 7.82 (s, 1 H), 8.39 (d, J = 5.1 Hz, 1 H), 8.42 (s, 
1 H), 8.42 (s, 1 H). 

REFERENCE EXAMPLE 15 
25 3»Amlno-5-(1 -benzylplperidin-4-yl)-2W-pyrazo1e 

a) Methyl 1-benzylpiperidlne-4-carboxylate 

To a solution of methyl piperidine-4-carboxylate (10.00 g, 6.4 mmol) and 
triethylamine (10.32 g, 10.2 mmol) In CHCI3 (100 mL) f benzyl bromide (14.69 g, 
8.6 mmol) was added under argon atmosphere while cooling with a water and ice 
30 bath. The mixture was stirred at room temperature overnight. CHCI3 and water 
were added and the two phases were separated. The aqueous phase was 
extracted with CHCI3. The organic phase was dried over Na^CU and 
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concentrated to dryness, to afford 13.80 g of the desired compound as an orange 
solid (yield: 88%). 

- 

b) 3-(1-Benzy!piperid!n-4-yl)-3-oxopropIononitrile 

To a solution of BuLi (12.4 mL of a 1.6 M solution in hexane, 19.8 mmol) in THF 
5 (25 mL) cooled to -78 °C, acetontoile (1 mL) was added dropwise under argon 
atmosphere. After stirring the resulting suspension for 5 mln at - 78 °C t a solution 
of methyl 1-benzylpiperidine-4-carboxyIate (2.0 g, 8.1 mmol, obtained in the 
previous section) in THF (5 mL) was added dropwise and stirred for 30 min at - 78 
°C. It was allowed to reach room temperature and stirred at this temperature 
10 overnight. 1 N HCI was added to adjust the pH to 7 and the aqueous phase was 
extracted with CHCI 3 . The organic phase was dried over Na 2 S0 4 and 
concentrated to dryness, to afford 1 .92 g of the desired compound in a solid 
orange form (yield: 98%). 

c) Title compound 

15 To a solution of 3-(1-benzylpiperidln-4-yl)-3-oxoproplononitrile (1.85 g, 7.6 mmol, 
obtained In the previous section) in EtOH (77 mL), hydrazine monohydrate (0.74 
mL, 15.3 mmol) was added under argon atmosphere. The mixture was heated to 
reflux overnight The solvent was evaporated and the residue was dissolved In a 
mixture of water-CHCfe. The aqueous phase vi/as extracted with CHCI3. The 

20 organic phase was dried over Na 2 S0 4 and concentrated to dryness. The crude 
product obtained was purified by chromatography on silica gel using hexane- 
EtOAc mixtures of increasing polarity as eluent, to afford 0.46 g of the desired 

compound (yield: 23%) 

■ 

1 H NMR (300 MHz, CD 3 OD) 5 (TMS): 1.72 (m. 2 H), 1.90 (m, 2 H), 2.15 (m, 2 H), 
25 2.56 (m, 1 H), 2.97 (m. 2 H), 3.57 (s, 2 H). 4.89 (broad s, NH * NH 2 + H 2 0), 5.43 
(s, 1 H), 7.27 - 7.34 (complex signal, 5 H). 

REFERENCE EXAMPLE 16 
3-(Dlmethylamlno)-1 -(4-fluorophenyi)- 2-{4-pyrldyl)but-2-en-1 -one 
Following a similar procedure to that described in reference example 7, but using 
30 dimethylacetamide dimethyl acetal instead of dimethylformamide dimethyl acetal, 
the desired compound was obtained in the form of a crude product that was 
directly used in the following reactions. 
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1 H NMR (300 MHz, CDCI3) 5 (TMS): 2.15 (s. 3 H), 3.00 (s, 6 H). 6.80 (m, 4 H). 

7.45 (m, 2 H), 8.30 (d, J = 8.0 Hz, 2 H). 

REFERENCE EXAMPLE 17 
2-{4-Fluorophenyl)-6-hydroxy-4-methyl-3,4'-blpyrldInB-5-carbonltrlle 

5 Following a similar procedure to that described In reference example 10, but using 
3-(dimethylamino)-1-(4-fluorophenyl)-2-(4-pyrldyl)but-2-en-1-one (obtained in 
reference example 16) Instead of 3-dlmethylamino-1-(4-fluorophenyl)-2-(4- 
pyridyl)prop-2-en-1 -one, the title compound was obtained (yield: 2 1 %). 
1 H NMR (300 MHz, CDCI3) 5 (TMS): 1 .55 (broad s, OH + H 2 0), 2.30 (s, 3 H), 6.97 
10 (m, 4 H), 7.25 (m, 2 H). 8.52 (m. 2 H). 

REFERENCE EXAMPLE 18 

6rChloro-2H^fluorophenylM^etW 
Following a similar procedure to that described In reference example 12, but using 
2-(4-fluorophenyl)^hydroxy^-meth^ (obtained in 

15 reference example 17) Instead of ^^fluorophenylJ-a-hydroxy-a^bipyridine-S- 
carbonitrlle, the title compound was obtained (yield: 52%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.41 (s, 3 H), 6.90 (m, 2 H). 7.09 (d, J = 9.0 
Hz, 2 H), 7.25 (m, 2 H), 8.62 (m, J = 4.0 Hz, 2 H). 

REFERENCE EXAMPLE 19 

* 

20 1 «(4^luorophenyl)-2-[2^met^ 

To a solution of 4-methyl-2-(methylsulfanyl)pyrimidine (21.00 g, 150.0 mmo'l, 
obtained in reference example 6, section a) and ethyl 4-fluorobenzoate (25.14 g, 
150.0 mmol) In THF (300 mL) under argon atmosphere, a solution of sodium 
bls(trimethylsiiyl)amide (150 mL of a 2 M solution in THF, 300 mmol) In THF (150 

25 mL) was added dropwise while cooling with an ice-bath. It was stirred at room 
temperature for 2 h. Saturated NH4CI was added and the solvent was evaporated. 
The residue was taken up in a mixture of EtOAc and water and the phases were 
separated. The aqueous phase was reextracted with EtOAc. The combined 
organic phases were washed with brine, dried over Na2S04 and concentrated to 

30 dryness, to afford 36.36 g of the title compound (yield: 93%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.52 (ketone: s, 3 H), 2.61 (end: s, 3 H), 4.35 
(ketone: s, 2 H), 5.92 (enol: s, 1 H), 6.64 (end: d, J - 5.7 Hz, 1 H). 6.95 (ketone: d, 



* 



WO 2004/076450 PCT/EP2004/001974 

46 

J = 5.1 Hz, 1 H), 7.08 - 7.19 (m, 2H), 7.83 (enol: m, 2 H), 8.07 (ketoner m, 2 H), 
8.31 (enol: d. J = 5.7 Hz, 1 H), 8.56 (ketone: d, J = 5.1 Hz, 1 H). 

REFERENCE EXAMPLE 20 
3-(DlmethyIamino)-1-(4-fluorophenyI)-2-I2KmethyIsuh^nyl)pyriirildIn-4- 
5 yl]prop-2-en-1-one 

Following a similar procedure to that described in reference example 7, but using 
1-(4-fluorophenyl)-2H2-(methylsulfanyl)pyrtmldin-4-yI]ethanone (obtained in 
reference example 19) instead of 1-(4-fluorophenyl>-2-{4-pyridyl)ethanone, the title 

■ 

compound was obtained. 
10 *H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.50 (s, 3 H), 2.96 (s, 6 H). 6.20 - 8.20 
(complex signal, 7 H). 

REFERENCE EXAMPLE 21 
6-(4-Fluorophenyl)-2-(hydroxy)-5-(2HfnethylsulfanylpyiimIdin-4-yl)pyridIne.3- 

carbonltrlle 

15 Following a similar procedure to that described in reference example 10, but using 
3-(dimethylamino>-1-(4-fluorophenyl)-2-I2.(methylsulfanyl)pyrimidin-4-yl]prop-2-en- 
1-one (obtained In reference example 20) instead of 3-(dimethy!amino)-1-(4- 
fluorophenyl)-2-(4-pyridyl)prop-2-en-1-one, the title compound was obtained (yield: 

91%). 

20 LC-MS (method 1 ): to = 7.09 min; m/z = 338.9 [M+H]* 

REFERENCE EXAMPLE 22 
2^hloro^4-fluorophenyl)^-(2^ethyte^ 

carbonitrile 

A mixture of 6-(4-fluorophenyl)-2-(hydroxy)-5-(2-methylsulfanylpyrimidin4- 
25 yl)pyridin-3-carbonitrile (48.84 g, 144.6 rnmol, obtained in reference example 21), 
POCI 3 (166 mL, 1.8 mol) and DMF (2.2 mL) was heated to 100 °C for 2 h. It was 
allowed to cool to room temperature and concentrated. It was cooled with an 
acetone-CCV bath and EtOAc and Ice were subsequently added. The organic 
phase was decanted, washed with saturated NaHC03, dried over Na 2 S(>4 and 
30 concentrated to dryness. The crude obtained was purified by chromatography on 
silica gel using hexane-EtOAc mixtures of increasing polarity, to afford 31.00 g of 
the title compound (yield: 60%). 
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1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.54 (s. 3 H), 6.60 (d. J = 5.1 Hz. 1 H). 7.08 
(t, J = 8.5 Hz, 2 H), 7.44 (m; 2 H), 8.37 (d, J = 5.1 Hz, 1 H), 8.39 (s, 1 H). 

REFERENCE EXAMPLE 23 
2-(2-Chloropyridin-4-yl)-1 -{4-fluorophenyl)ethanone 

. * 

5 Following a similar procedure to that described in reference example 19, but 
starting from 2-chloro-4-methylpyridine and ethyl 4-fluorobenzoate, the title 
compound was obtained. 

LC-MS (method 1): tR = 7.96 mln; m/z = 250.0, 252.0 [M+H]* 

REFERENCE EXAMPLE 24 
10 2-[2-(Methylsulfanyl)pyrimldin-4^l]-1-phenylethanone 

• * • 

Following a similar procedure to that described in reference example 19, but 
starting from 4-methyl-2-(methylsulfanyl)pyrimidine (obtained in reference example 
6, section a) and ethyl benzoate, the title compound was obtained. 
1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.52 (ketone: s, 3 H), 2.62 (enol: s. 3 H), 4.39 
15 (ketone: s, 2 H), 5.99 (enol: s, 1 H), 6.65 (enol: d, J = 5.7 Hz, 1 H), 6.98 (ketone: d, 
J = 5.1 Hz, 1 H), 7.40 - 7.51 (m, 3 H), 7.85 (enol: m, 2 H). .8.03 (ketone: m, 2 H), 
8.32 (enol: d, J = 5.7 Hz. 1 H), 8.46 (ketone: d, J = 5.1 Hz, 1 H). 

REFERENCE EXAMPLE 25 
3-(Dimethylamino)-2-[2-(methylsulfanyl)pyrimidin-4-yl]-1-phenylprop-2-en-1- 

20 °ne 

Following a similar procedure to that described In reference example 7, but 
starting from 2-[2-(methylsulfanyl)pyrimidirv4-yll-1-phenylethanone (obtained in 
reference example 24), the title compound was obtained. 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.50 (s, 3 H). 2.90 (s, 6 H), 6.20 - 8.00 
25 (complex signal, 8 H). 

REFERENCE EXAMPLE 26 

2- Hydroxy-5-(2-methylsulfanylpyrimidin-4-yl)-6-phenylpyridlne-3<arbonltrile 

Following a similar procedure to that described in reference example 10, but using 

3- (dimetoylamlno)-2-[2-(methylsulfanyl)pyrimidin-4-yl]-1-phenylprop-2-en-1-one 
30 (obtained in reference example 25) instead of 3-dimethylamlno-1-(4-fluorophenyl)- 

2-(4-pyridyl)prop-2-en-.1-one, the title compound was obtained. 
LC-MS (method 1 ): to = 6.90 min; m/z = 320.9 [M+Hf 

REFERENCE EXAMPLE 27 
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1-[6^4^luorophenyl)-2-hydroxy-5H(2^ethylsulfanylpyrimid!n^yl)pyri 

yQethanone 

Following a similar procedure to that described in reference example 10, but 
starting from 3-(dimethylamino)-1-(4-fluorophenyl)-2-[2-(methylsulfanyl)pyrimidi^ 
5 - 4-yQprop~2-en-1-one (obtained in reference example 20) and 3-oxobutyramide, the 
title compound was obtained. 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.43 (s. 3 H), 2.66 (enol: 8. 3 H), 6.53 (d, J = 
5.1 Hz, 1 H). 7.12 (t, J = 8.4 Hz, 2 H). 7.42 (m, 2 H), 8.29 ( d, J = 5.1 Hz, 1 H), 
8.63 (s,1H). 

10 REFERENCE EXAMPLES 28-29 

■ ■ 

Following a similar procedure to that described in reference example 12, but 
starting from the appropriate compounds in each case, the compounds in the 
following table were obtained: 



Reference 
example 

* 


• 

Compound name 


. Starting 
compounds 


LC-MS 


Method 


tn 
(min) 


mte 
IM+Hf 


28 


2-ChIoro-5-(2-methylsulfanylpyrimidln- 

■ 

4-yl) 6-phenylpyrldlne-3-carbonttrile 


Reference 
example 26 


1 


10.18 


338.9 


29 


446-Ch!oro-5-{1 -chlorovinyl)-2-(4- 

f!uorophenyl)pyrldln-3-yIJ-2- 

methytsulfanylpyrlmldine 


Reference 
example 27 


1 


11.62 


391.9 
393.9 
395.9 



15 REFERENCE EXAMPLE 30 

1-(4-Fluorophenyl)-2-pyrlmldIn-4-ylethanone 

To a suspension of NaH (2.26 g 50%, 47.7 mmol) in DMF (92 mL) under argon 
atmosphere and cooled to 0 °C, 4-methylpyrimidirie (3.00 g, 31.9 mmol) was 
added slowly. Then, ethyl 4-fluorobenzoate (6.40 g, 38.2 mmol) was added and it 
20 was stirred at room temperature overnight. Water was added and the solvent was 
evaporated. The residue was taken up in a mixture of EtOAc and brine. The 
phases were separated and the aqueous phase was reextracted with EtOAc. The 
combined organic phases were dried over Na 2 S04 and concentrated to dryness. 

■ 

The crude product obtained by chromatography on silica gel using hexane-EtOAc 
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mixtures of increasing polarity as eluent, to afford 3.30 g of the desired compound 
(yield: 48%). 

1 H NMR (300 MHz, CDCb) 5 (TMS): 4.11 (ketone: s, 2 H), 5.94 (enol: s, 1 H), 6.94 
(enol: d, J = 5.4 Hz, 1 H), 7.08 - 7.16 (m, 2 H). 7.37 (ketone: d, J - 5.1 Hz, 1 H), 
5 7.89 (enol: m, 2 H), 8.08 (ketone: m, 2 H), 8.42 (enol: d. J = 5.4 Hz. i H), 8.69 
(ketone: d, J = 5.1 Hz, 1 H), 8.81 (enol: 3, 1 H), 9.17 (ketone: s, 1 H). 

. EXAMPLE 1 

4,6-Bls(4-fluorophenyf)-5-(4-pyrldyl)-1H-pyrazblo[3 l 4-i>]pyridine 

* * 

METHOD A 

10 In a volumetric flask, 1-(4-fluorophenyl>2-(4-pyridyl)ethanone (23.56 g, 109.4 
mmol, obtained In reference example 1) and 2-methoxyethanol (150 mL) were 
introduced. A solution of 3-amino-2H-pyrazole (10.00 g, 120.3 mmol) in 2- 

♦ 

methoxyethanol (170 mL) and 37% HCI (3.23 g, 32.8 mmol) were added under 
argon atmosphere. This was heated to reflux for 3 days. It was allowed to cool and 
1 5 concentrated. The solid obtained was dissolved In CHCfe (400 mL) and MeOH (50 
mL) and washed with 0.1 N HCI (300 mL) and 1 N NaOH (300 mL). The organic 
phase was dried over Na 2 S04 and concentrated to dryness, to afford 9.93 g of the 
desired product in solid cream form (yield: 47%) 
METHOD B 

20 To a solution of 3-amino-2tf-pyrazote (60 mg, 71 .8 mmol) in EtOH (2 mL) and 1 
drop of 37% HCI. 1-(4-fluorophenyl)-2-(4-pyridyl)vinyl 4-fluorobenzoate (0.22 g, 
65.0 mmol, obtained In reference example 4) was added under argon atmosphere. 
This was heated to reflux for 3 days. The mixture was diluted with CHCI 3 and 
MeOH. It was washed with saturated NaHC0 3 . The aqueous phase was extracted 

25 with CHCb (x2); The organic phase was dried over Na 2 S0 4 and concentrated to 
dryness. The crude product obtained was purified by chromatography on silica gel 
using hexane-EtOAc mixtures of increasing polarity as eluent, to afford 58 mg of 
the desired product In a solid white form (yield: 23%). 

1 H NMR (300 MHz, CDCI 3 + CD 3 OD) 8 (TMS): 4.08 (s ? NH + CD 3 OD). 6.80 - 7,01 
30 (complex signal, 6 H) f 7.21 (m, 2 H), 7.28 (m, 2 H). 7.95 (s, 1 H), 8.27 (dd, J 0 = 1.4 
Hz, J m = 4.6 Hz, 2 H). 

EXAMPLE 2 

4 f 6-Dlphenyl-5-(4.pyrldyl)-1W-pyrazolo[3 > 4-*]pyridine 
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Following a similar procedure to that described in example 1 method B, but using 
T-phenyl-2-(4-pyridyl)vinyl benzoate (obtained in reference example 5) Instead of 
1-(4-fluorophenyl)-2-(4Tpyridyl)vinyl 4-fluorobenzoate, the title compound was 
obtained in solid white form (yield: 37%). 
5 1 H NMR (300 MHz, CDCI 3 ) fi (TMS): 4.08 (s, NH + H 2 0), 6.85 (d, J = 6.0 Hz, 2 H). 
7.12 - 7.31 (complex signal, 10 H), 7.98 (s, 1 H), 8.29 (d, J = 5.8 Hz, 2 H). 

EXAMPLE 3 

5^4^VJdyO^*is[3Ktrifluoromethyl)phenyO-1H-pyrazoloI3,4-i)]pyr1dlne 

Following a similar procedure to that described in example 1 method A, but using 
10 2-(4-pyridyl>1-l3-(trifluoromethyl)phenyl]ethanone (obtained in reference example 
2) instead of 1-{4-fluorophenyl)-2-(4-pyridy!)ethanone, the title compound was 
obtained (yield: 10%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.57 (s. NH + H 2 0), 6.86 (broad s, 2 H), 7.30 
- 7.60 (complex signal, 8 H), 7.99 (s, 1 H), 8.35 (broad s, 2 H). 
15 EXAMPLE 4 

4,6-Bls(4-fluorophenyl)^-inethyl-5-(4-pyrldyl)-1H-pyrazoloI3A-*]py> r 'dlne 

Following a similar procedure to that described in example 1 method B, but using 
3-amino-5-methyl-2H-pyrazole instead of 3-amino-2H-pyrazole, the title compound 
was obtained in solid white form (yield: 19%). 
20 1 H NMR (300 MHz, CDCI3 + CD 3 OD) 8 (TMS): 2.03 (broad S, 3 H). 4.08 (s, NH + 
CD3OD), 6.81 (m, 2 H), 6.96 (m, 2 H). 7.01 (m, 2 H). 7.04 (m, 2 H), 7.29 (m, 2 H), 
8.23 (m, 2 H). 

EXAMPLE 5 

4,6-Dlphenyl-3-niethyl-5-(4-pyridyl)-1//-pyrazolo[3,4-b]pyndlne 

25 Following a similar procedure to that described in example 1 method B, but using 
3-amlno-5-methyl-2H-pyraz6le instead of 3-amino-2H-pyrazole and 1-phenyl-2-(4- 
pyridyOvinyl benzoate. (obtained In reference example 5) instead of 1-(4- 
fluorophenyl>2-(4-pyridyl)vinyl 4-fluorobenzoate, the title compound was obtained 
in solid white form (yield: 16%). 

30 1 H NMR (300 MHz, CDCI3 ) 8 (TMS): 2.02 (s, 3 H), 2.02 (s, NH + H 2 0), 6.83 (dd, 
J 0 s 1.5 Hz, J ra = 4.5 Hz, 2 H), 7.13 (m. 2 H), 7.23 - 7.33 (complex signal, 6 H), 
8^25 (83 (dd. J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 6 
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2-EthyM,64Dls(4-fluorophen^ 

EXAMPLE 7 
1-EthyM,64is(4-fluorophenyl)-5^4^ 

A suspension of 4 l 6-bis(4-fluorophenyl)^4-pyridyl)-1/^pyra2olo[3 f 4-b]pyridI^ 
5 (0.39 g, 0.8 mmol, obtained fn example 1), KOH (0.05 g ( 0.8 mmol) and crown 
ether 1 8-C-6 (0.01 g, 0.03 mmol) in toluene (3 mL) was heated to 1 00 °C for 2 h. A 
solution of lodoethane (0.18 g, 1.2 mmol) In toluene (1 mL) was added and stirred 
at 100 °C for 2 days. It was allowed to cool, water and EtOAc were added and the 
: phases were separated. The aqueous phase was extracted with EtOAc. The 

10 organic phase was dried over Na 2 S04 and concentrated to dryness. The crude 
product obtained was purified by chromatography on silica gel using hexane- 
EtOAc mixtures of increasing polarity as eluent, to afford 0.20 g of 2-ethyl-4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyraa)loI3,4-o]pyridine (yield: 61%) and 28 mg of 
1^thyl^,6-bis(4-fluorophenyl)-5-(4^yridyl)pyrazolo[3 > 4-b]pyridine (yield: 9%). 

1 5 Example 6: 1 H NMR (300 MHz, CDCI3) 8 (TMS): 1 .68 (t, J = 7.4 Hz, 3 H), 4.51 (c, 
J = 7.2 Hz. 2 H), 6.82 (dd, J 0 = 16 Hz, J m = 4.4 Hz. 2 H). 6.89 (t, J * 8.7 Hz, 2 H), 

7.00 (t, J = 8.7 Hz. 2 H). 7.15 (m, 2 H). 7.30 (m. 2 H). 7.78 (s. 1H), 8.31 (dd. J 0 = 
1.6 Hz, J,„ = 4.5Hz,2H). 

Example 7: 1 H NMR (300 MHz, CDCI3) 5 (TMS): 1,61 (t, J = 7.4 Hz. 3 H), 4.67 (c, 
20 J = 7.2 Hz. 2 H). 6.81 (dd. J 0 - 1 .6 Hz. J ro = 4.4 Hz. 2 H). 6.96 (t, J * 8.7 Hz. 2 H). 

7.01 (t J = 8.7 Hz, 2 H), 7.13 (m, 2 H). 7.29 (m, 2 H). 7.86 <s. 1H). 8.32 (dd, J 0 = 
1.5 Hz. J m =4.5Hz.2H). 

EXAMPLE 8 

4,6-Bis(4-fIuorophenyl)-2-methyl-5-<4-pyrIdyl)pyrazolo[3,4-o]pyridine 
25 EXAMPLE 9 

4,6-Bis(4-fluorophenyl)-1-methyl-5-(4-pyridyl)pyrazolo[3,4-o]pyrldlne 

Following a similar procedure to that described in example 6 and 7, but using 
(odomethane instead of iodoethane, the title compounds were obtained. 
Example 8: yield: 52%; 1 H NMR (300 MHz. CDCI 3 ) 8 (TMS): 4.25 (s, 3 H), 6.81 (d, 
30 J = 5.3 Hz, 2 H), 6 95 (t, J = 8.6 Hz, 2 H), 6.98 (t, J = 8.5 Hz, 2 H), 7.12 (m, 2 H), 
7.28 (m, 2 H), 7.77 (s, 1H), 8.29 (d, J = 5.2 Hz, 2 H). 
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Example 9: yield: 5%; 1 H NMR (300 MHz, CDCfe) 8 (TMS): 4.20 (s, 3 H). 6.81 (dd, 
J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 6.98 (t, J = 8.6 Hz, 2 H), 
7.12 (m, 2 H), 7.26 (m, 2 H), 7.84 ($, 1 H), 8.29 (dd, J 0 ~ 1 .5 Hz, J m * 4.5 Hz, 2 H). 

EXAMPLE 10 

5 4,6^1s(4-fluorophenyl)-2,3KlimethyW^4i)yrldyl)pyrazoloI3,4-b]pyrld!ne 

EXAMPLE 11 

4,6^is(4-fluorophenyO-1,3KliniethyI-5-(4l>yridyl)pyrazolo[3,4-b]pyrldlne 

Following a similar procedure to that described In examples 6 and 7, but using 4,6- 
bls(4-fluorophenyl)-3HTiethyl-5-(4-pyridyl)-lH-pyrazoloP,4-b]pyridine (obtained in 
10 example 4) instead of 4,6-bis(4-fluorophenyl)-5-(4-pyridylV1W-pyrazolo[3,4- 
6]pyridine and iodomethane Instead of iodoethane, the title compounds were 
obtained. 

Example 10: yield: 53%; *H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.03 (s, 3 H), 4.13 
(s, 3 H), 6.79 (dd, J 0 = 1.5 Hz. Jm = 4.5 Hz, 2 H), 6.88 (t. J = 8.8 Hz, 2 H), 6.98 - 
15 7.1 1 (complex signal, 4 H), 7.30 (m, 2 H), 8.26 (dd, J 0 = 1 -6 Hz, J ro = 4.4 Hz, 2 H). 
Example 11: yield: 30%; 1 H NMR (300 MHz, CDCI3 + CD 3 OD) 8 (TMS): 2.01 
(broad s, 3 H), 4.15 (broad s, 3 H), 6.81 (m, 2 H), 6.93 (m, 2 H), 7.00 (m, 2 H), 
7X>7 (m, 2 H), 7.30 (m. 2 H). 8.23 (m, 2 H). 

EXAMPLE 12 

20 2-[2HHfBrt^Butoxycarbonyl)piperidln^ynethyI]-4,8-bis(4-ftuoropheny1)-5-(4- 

pyridyl)pyrazolo[3,4-b]pyridine 
EXAMPLE 13 

1 

1-p^fert-Butoxycart)onyl)plperid!n^yl]eth^^ 

- « 

pyrldyl)pyrazolol3 f 4-b]pyridine 
25 a) 2-I1^e/t-Butoxycarbonyl)pIperidin-4-yl]ethanol 

To a solution of 2-(4-piperidyl)ethanol (9.63 g t 74.5 mmol) In DMF (100 mL) at 0 
°C, dl-ferf-butyl dlcarbonate (16.26 g, 74.5 mol) was added slowly. The mixture 
was stirred overnight at room temperature. The solvent was concentrated and the 
residue was dissolved in a mixture of EtOAc and water. The phases were 
30 separated. The organic phase was dried over Na 2 S04 and concentrated to 
dryness, to afford 1 5.09 g of the desired product (yield: 88%). 
b) 2-[1-(<ert-Butoxycarbonyl)piperldin-4-yl]ethyl methanesulfonate 



WO 2004/076450 PCT/EP2004/001974 

53 

To a solution of 2-[1 -((ert-butoxycarbonyl)piperidin-4-yQethaho1 (7.50 g, 32.7 mmol, 
obtained in section a) in CHCI3 (180 mL), triethylamine (4.6 mL) was added under 
argon atmosphere and cooled to 0°C. Then, methanesulfonyl chloride (2.6 mL, 
32.7 mmol) was added dropwise. The mixture was stirred overnight at room 
5 temperature. Water was added and the phases were separated. The aqueous 
phase was extracted with CHCI3 (x3). The organic phase was dried over Na^O* 
and concentrated to dryness, to afford 11.18 g of the desired compound (yield: 
quantitative), 
c) Title compounds 

10 Following a similar procedure to that described in example 6 and 7, but using 2-[1- 
(te/frbutoxycarbonyl)plperidin-4-yQethyl methanesulfonate (obtained in section b) 
instead of iodoethane, the title compounds were obtained. 
Example 12: yield: 14%; *H NMR (300 MHz, CDCb) 5 (TMS): 1.00 -1.40 (complex 
signal, 3 H). 1 .45 (s, 0 H). 1 .70 (m, 2 H). 2.66 (m. 2 H). 2.05 (m, 2 H), 4.09 (m, 2 

1 5 H), 4.90 (U s 7.4 Hz, 2 H). 6.83 (dd, J 0 = 1 .6 Hz, J m = 4.4 Hz, 2 H), 6.90 (t, J = 
8.7 Hz, 2 H). 7.00 (t, J = 8.7 Hz, 2 H), 7.14 (m. 2 H), 7.28 (m, 2 H), 7.77 (s, 1 H), 
8.31 (dd, J„ * 1 .6 Hz, J m - 4.4 Hz, 2 H). 

Example 13: yield: 29%; 1 H NMR (300 MHz, CDCI3) 8 (TMS): ): 1.00 -1.40 
(complex signal, 3 H), 1.46 (s, 9 H), 1 .82 (m, 2 H), 1 .98 (m, 2 H), 2.67 (m, 2 H), 
20 4.08 (m. 2 H). 4.65 (t J = 7.0 Hz Hz, 2 H), 6.82 (dd. J 0 = 1 .6 Hz, J m = 4.5 Hz, 2 H). 
6.93 (t, J = 8.7 Hz, 2 H). 7.01. (t. J = 8.7 Hz, 2 H), 7.25 (m, 2 H). 7.28 (m. 2 H). 
7.86 (s, 1 H). 8.32 (dd. J 0 B 1.5 Hz, J m - 4.5 Hz. 2 H). 

EXAMPLE 14 

■ 

2-{1-(feit-Butoxycarbpny1)plperidin-4-yl]-4,6-bis(4.fluorophenyl)-3-methy|.5- 
25 (4-pyrldyl)pyrazolo[3,4-b]pyridine 

EXAMPLE 15 

1 -[1 -(<ert-ButoxycarbonyI)plperidin-4-yi]-4 f 6-bis(4-fluorophenyI)-3-methyl-5- 

(4-pyridyI)pyrazoloI3,4-b]pyrldine 
a) 1 -(fe/*43utoxycarbonyl)piperidin-4-yi methanesulfonate 

30 Following a similar procedure to that described in examples 12 and 13 section b. 
but using (1-fert-butoxycarbonyl)plperldin-4-ol instead of 2-[1-(fert- 
butoxycarbonyl)piperidin-4-yQethanol, the desired compound was obtained (yield: 
97%). 



WO 2004/076450 • PCT/EP2004/001974 

54 

ft 

b) Title compounds 

Following a similar procedure to that described in examples 6 and 7, but using 4,6- 
bis(4-fluorophenyl)^-methyl-5^4-Ryridyl)-1H-pyrazolo[3 f 4-l)]pyridine (obtained In 
example 4) instead of 4.6-bis(4-lluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4- 
5 b]pyridine and 1-(/erf-btrtoxycarbonyl)Riperidin-4-yl methanesulfonate (obtained In 
section a) instead of lodoethane, the title compounds were obtained. 
Example 14: yield: 13%; 1 H NMR (300 MHz, CDCfe) 5 (TMS): 1.51 (s. 9 H), 1.97 
(m, 2 H). 2.08 (s, 3 H), 2.45 (m, 2 H), 2.94 (m, 2 H). 4.35 (m, 3 H), 6.78 (d, J = 6.0 
Hz, 2 H), 6.87 (t, J = 8.7 Hz, 2 H), 7.01 (t J = 8.6 Hz, 2 H), 7.10 (m, 2 H), 7.33 (m, 
10 2 H), 8.26 (d, J = 6.0 Hz, 2 H). 

Example 15: yield: 52%; 1 H NMR (300 MHz, CDCfe) S (TMS): 1.54 (s, 9H), 2.00 (s, 
3 H), 2.00 (m, 2 H), 2.31 (m, 2 H), 2.99 (m, 2 H), 4.33 (m, 2 H). 5.10 (m, 1 H), 6.78 
(dd, Jo = 1.8 Hz, J m = 4.5 Hz, 2 H), 6.92 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 
H). 7.08 (m, 2 H), 7.30 (m, 2 H). 8.27 (dd. J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 16 

* 

2-{3-Chloropropyl)-4,6-bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 

o]pyrldlne 
EXAMPLE 17 

1^3-Chloropropyl)-4,6-bls(4-fluorophenyl)-6-(*-py rW y , )Pyrazolo[3,4- 
20 ftjpyridine 

Following a similar procedure to that described in examples 6 and 7, but using 1- 

■ 

bromo-3-chloropropane Instead of lodoethane, the title compounds were obtained. 
Example 16: yield: 28%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.54 (m, 2 H), 3.52 
(t, J« 6.0 Hz, 2 H), 4.61 (t, J = 6.0 Hz. 2 H), 6.81 (dd, J„ = 1.6 Hz, J m = 4.4 Hz, 2 
25 H). 6.86 (t, J = 8.8 Hz, 2 H), 6.98 (t, J = 8.7 Hz. 2 H), 7.1 3 (m, 2 H). 7.28 (m. 2 H), 
7.83 (s, 1 H), 8.29 (dd. J 0 = 1 .5 Hz, J m s 4.5 Hz, 2 H). 

Example 17: yield: 19%; 1 H NMR (300 MHz, CDCfe) 8 (TMS): 2.51 (m, 2 H), 3.61 
(t. J = 6.3 Hz, 2 H), 4.78 (t, J = 6.4 Hz, 2 H), 6.82 (dd, J„ = 1.6 Hz. Jm = 4.4 Hz. 2 
H). 6.92 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.7 Hz. 2 H), 7.14 (m. 2 H). 7.26 (m, 2 H), 
30 7.86 (s. 1 H), 8.32 (dd, J„ = 1 .6 Hz, J ra = 4.4 Hz, 2 H). 

EXAMPLE 18 

3-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]plrridin-2-yl]propan-1- 

ol 
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METHOD A 

a ) 4,6-Bls(4-fluorophenyl)-5-(4-pyr!dyl)-2-I3-{tetrahydropyran-2- 
yloxy)propyl]pyrazolo[3,4-b]pyridlne 

A suspension of ^.e-blst^fluorophenylJ-S-C^-pyndylJ-IH-pyrazolop.^blpyridine 
5 (0.30 g, 0.8 mmol. obtained in example 1). KOH (0.05 g, 0.8 mmol) and crown 
ether 18-C-6 (0.01 g. 0.03 mmol) In toluene (10 mL) was heated to 100 °C for 1 h. 
2-(3-Bromopropoxy)tetrahydropyran (0.17 g, 0.8 mmol) was added and stirred at 
100 °C for 24 h. it was allowed to cool,, water and EtOAc were added and the 
phases were separated. The aqueous phase was extracted with EtOAc. The 
10 organic phase was dried over Na^CU and concentrated to dryness. The crude 
product obtained was purified by chromatography on silica gel using hexane- 
EtOAc mixtures of increasing polarity as eluent, to afford 0.22 g of the desired 
compound (yield: 54%). 

LC-MS (metodo 1 ): to = 7.60 min; m/z = 5275 [M+Hf. 

15 b) Title compound 

A solution of 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-2-l3-(tetrahydropyran-2- 

yloxy)propyl]pyrazolo[3,4-b]pyridine (0.22 g. 0.42 mmol, obtained in section a) In a 
mixture 4:2:1 of AcOH:THF:H z O (9 mL) was heated to a 55 °C for 3 h. It was 
allowed to cool and concentrated. Saturated NaHC0 3 and 1 N NaOH were added 
20 to the residue and It was extracted with EtOAc The organic phase was dried over 
NaaSOt and concentrated to dryness, to afford 0.15 g of the title compound (yield: 

83%). 

LC-MS (metodo 1): to = 5.37 min; m/z = 443.1 [M+Hf . 

EXAMPLE 18 
25 3.[4,6-Bls(4-fluorophenyl)-5^4-pyridyjjpvr^ 

ol 

EXAMPLE 19 

3.[4,6-Bis(4-fluorophenyl)-5-(4i)yridyl)pyrazolo[3,4-b]pyridin-1-yr]propan-lK)l 
METHOD B 

30 Following a similar procedure to that described in examples 6 and 7, but using 3- 
iodopropanol instead of lodoethane, the title compounds were obtained. 
Example 1 8: yield: 33%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .58 (s, OH + H 2 0), 
2.17 (m. 2 H). 3.71 (m, 2 H), 4.63 (t, J = 6.4 Hz. 2 H). 6.83 (dd, J c = 1.6 Hz, J m = 
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4.4 Hz. 2 H). 6.90 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.7 Hz, 2 H). 7.15 (m, 2 H), 7.29 
(m. 2 H), 7.82 (s, 1 H). 8.33 (dd. J 0 * 1 .5 Hz, J* = 4.5 Hz. 2 H), 
Example 19: yield: 21%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.57 (s, OH + H 2 0), 
2.17 (m, J = 5.9 Hz. 2 H). 3.58 (m. 2 H), 4.78 (t, J = 6.0 Hz. 2 H). 6.82 (dd. J 0 = 1 .5 
5 Hz, J m = 4.5 Hz. 2 H). 6.94 (t. J = 8.7 Hz. 2 H), 7.02 (t, J = 8.7 Hz, 2 H), 7.15 (m, 2 
H), 7.27 (m, 2 H), 7.90 (s. 1 H), 8.34 (dd, J c = 1.5 Hz, Ja, = 4.5 Hz. 2 H). 

EXAMPLE 20 

2-[1-(fert-ButoxycarbonyOpIperidln-4-ylH,6-bls(4-fluorophenyl)-5-(4- 

pyridyl)pyrazolo[3,4*0] pyridine 
10 EXAMPLE 21 

1 -[1 ^terf-Butoxycarbonyl)piperidln^-yi]^,64iis(4-fiuorophenyl)-5-(4- 

pyridyl)pyrazolo[3,4-b]pyridlne 

Following an analogous procedure to that described, in examples 6 and 7, but 
using 1-(tert-butoxycarbonyl)piperidln-4-yl methanesulforiate (obtained In example 

15 14 section a) instead of iodoethane, the title compounds were obtained. 

Example 20: yield: 30%; 1 H NMR (300 MHz. CDCI 3 ) 8 0"MS): 1.48 (s. 9 H), 2.00- 
2.20 (m. 4 H). 2.87 (m, 2 H), 4.21 (m, 2 H). 4.50 (m, 1 H), 6.73 (dd. J 0 = .1.5 Hz, J m 
= 4.5 Hz, 2 H). 6.81 (t. J = 8.7 Hz. 2 H). 6.92 (t, J = 8.7 Hz, 2 H), 7.03 (m, 2 H), 
7.20 (m, 2 H), 7.73 (s, 1 H), 8.23 (dd, J„ = 1 .4 Hz, J m = 4.4 Hz, 2 H). 

20. Example 21 : yield: 28%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .46 (s, 9 H), 2.1 0 - 
2.30 (complex signal, 4 H). 2.96 (m. 2 H), 4.30 (m. 2 H). 4.60 (m. 1 H), 6.82 (dd, Jo 
= 1 .5 Hz. J m = 4.5 Hz. 2 H), 6.89 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.7 Hz. 2 H). 7.14 
(m, 2 H). 7.31 (m, 2 H). 7.82 (s, 1 H), 8.31 (dd, J„ = 1.5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 22 

25 2-Methyl-4,6-diphenyl-5-(4-pyridyl)pyrazoloI3,44i]pyridine 

EXAMPLE 23 

1 .Methyl-4,6-diphenyi.5-(4-pyrldyl)pyrazoloI3 l 4-bJpyridine 

To a suspension of 4,6-diphenyl-5-(4-pyridyi)-1W-pyrazoloI3,4-b]pyridine (0.10 g. 
0.3 mmol. obtained in example 2) in acetone (1 mL). KOH (21 mg, 0.4 mmol) was 
30 added under argon atmosphere. Then, a solution of iodomethane (47 mg, 0.3 
mmol) in acetone (0.1 mL) was added and stirred overnight at room temperature. 
Water was added and extracted with CHCI 3 . The organic phase was dried over 
Na2S0 4 and concentrated to dryness. The crude product obtained was purified by 
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chromatography on silica, gel using hexane-EtOAc mixtures of Increasing polarity 
as eluent, to afford 47 mg of 2-melhyl-4 I 6Hiiphenyl-5-(4-pyridyl)pyrazolo[3 1 4- 
fcjpyridine (yield: 47%) and 38 mg of 1-methyt-4,6-diphenyl-5-(4- 
plmdyl)pyrazolo[3,4-i?]pyridine (yield: 38%), 
5 Example 22: 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.24 (s, 3 H), 6.83 (dd, J 0 ■ 1 .5 
Hz, J m = 4.5 Hz, 2 H), 7.16 - 7.21 (complex signal. 4 H), 726 - 7.31 (complex 
signal, 6 H), 7.77 (s, 1H), 8.24 (dd, J 0 = 1.5 Hz, J ffl = 4.5 Hz, 2 H). 
Example 23: 1 H NMR (300 MHz, CDCb) 8 (TMS): 4.23 (s, 3 H), 6.81 (dd, J 0 = 1.6 
Hz, J m = 4.4 Hz, 2 H), 7.17 (m. 2 H), 7.22 - 7.32 (complex signal, 8 H), 7.89 (s, 
10 1H),8.26(dd,J 0 =1.5Hz,J m =4.5Hz,2H). 

EXAMPLE 24 

4,6-Bls(4-fluorophenyl)-5-(4-pyridyl)-2-l2-(tetrahydroplran-2- 

yloxy)ethyl]pyrazolo[3,4-/>]pyridine 

Following a similar procedure to that described in examples 6 and 7, but using 2- 
15 (2-bromoethoxy)tetrahydropyran instead of iodoethane, the title compound was 
obtained (yield: 50%). 

1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 1.48 - 1 .63 (complex signal. 6 H), 3.47 (m, 1 
H), 3.67 (m, 1 H), 4.02 (m. 1 H), 4.22 (m. 1 H), 4.57 (m, 1 H), 4.65 (m. 2 H), 6.83 
(dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 
20 H), 7.14 (m, 2 H), 7.31 (m, 2 H). 7.92 (s, 1 H), 8.32 (dd, J„ = 1 .5 Hz. J m = 4.5 Hz, 2 
H). 

EXAMPLE 25 

2-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yl]ethanol - 

Following a similar procedure to that described in examples 22 and 23, but using 
25 4,6-bls(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazoloI3,4-b]pyridine ' (obtained in 
example 1) instead of 4,6-dlphenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-6]pyridlne and 2- 
bromoethanol instead of iodomethane, the title compound was obtained. 
1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 4.19 (m, 2 H), 4.32 (m, OH), 4.77 (t, J = 4.7 
Hz, 2 H), 6.82 (dd, J 0 = 1 .5 Hz. J m = 4.5 Hz, 2 H), 6.95 (t, J = 8.7 Hz, 2 H), 7.02 (t, 
30 J « 8.6 Hz, 2 H), 7.15 (m, 2 H), 7.26 (m, 2 H), 7.89 (s, 1 H). 8.34 (dd, J 0 = 1.6 Hz, 
J m = 4.5 Hz, 2 H). 

EXAMPLE 26 



■ 
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4,6^is(4-fluorophenyl)-2-{4^iieth^ 

b]pyrid!ne 
EXAMPLE 27 
4,6*is(4-fluorophenyl)-H4-methylsuIf^ 
5 b]pyridine 

a) 1-ChIoroinethyl-4*(methylsulfanyI)benzene 

A solution of thfonyl chloride (0.2 mL, 3.2 mmol) in THF (9 mL) was added slowly 
to 4^methylsulfanylphenyl)methanol (0.346g, 2.2 mmol) under argon atmosphere. 
The mixture was stirred at room temperature for 2 days. Brine (9 mL) was added 
10 and the phases were separated. The organic phase was dried over Na 2 S0 4 and 
concentrated to dryness, to afford 0.37 g of the desired compound (yield: 95%). 

b) Title compounds 

In a volumetric flask, 4,6-bis(4-fluorophenyl)-5-(4-p^ 
b]pyridine (0.30 g f 78.0 mmol, obtained In example 1 ) and DMF (3.5 mL) were 
15 introduced under argon atmosphere. KOH (0.06 g, 1.1 mmol) was added followed 
by a solution of 1-chloromethyl-4-(methylsulfanyl)ben2ene (0.15 g f 0.9 mmol, 
obtained in section a) in DMF (0.4 mL). This was heated to 60 °C overnight. It was 
allowed to cool and concentrated. The residue was dissolved in a mixture of water 
and EtOAc. The two phases were separated. The organic phase was dried over 

* 

20 Na 2 S0 4 and concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity 
as eluent, to afford 0.10 g of 4,6-bis(4-fluorophenyl)-2-(4-methylsulfanylben2yl)-5- 
(4-pyridyl)pyrazoloP,4-D]pyridine (yield: 25%) and 0.19 g of 4,6-bis(4- 
fluorophenyl)-1 -<4-methyisurfanylbenzyl)-5-(4-pyridyl)pyra2olol3,4-i)]pyridine (yield: 

25 47%). 

Example 26: 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 2.50 (s, 3 H), 5.60 (s, 2 H), 6.84 
(dd, Jo ■ 1.5 Hz, J m = 4.5 Hz, 2 H), 6.92 (t. J = 8.8 Hz, 2 H), 7.00 (t, J = 8.7 Hz, 2 
H), 7.05 (m, 2 H), 7.24 - 7.37 (complex signal, 6 H), 7.76 (s, 1 H), 8.34 (dd, J 0 * 
1.5 Hz, J m ~ 4.5 Hz, 2 H). 
30 Example 27: 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.49 (s. 3 H), 5.77 (s. 2 H), 6.85 
(dd. Jo = 1.6 Hz, J m = 4.4 Hz. 2 H), 6.97 (t, J * 8.8 Hz, 2 H), 7.03 (t, J = 8.7 Hz, 2 
H), 7.15 (m. 2 H), 7.24 - 7.33 (complex signal, 4 H). 7.42 (d, J = 8.1 Hz, 2 H), 7.89 
(s, 1 H). 8.36 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz. 2 H). 
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EXAMPLE 28 

2-11 .(feAt-Butoxycarbonyl)pfperldin-4-ylmethyq-4,6-bls(4-fluorophenyl)-5-<4- 

■ 

pyridyOpyrazoIoP^-fcJpyrldlne 

EXAMPLE 29 

5 1 -[1 ^ferf^utoxycart>onyl)piperi^ 

pyridylJpyrazoloPj^pyridine 

a) (4-Piperldyl)methanol 

To a suspension of UAIH4 (10.10 g, 0.266 mol) in THF (150 mL) at 0 °C, a solution 
of ethyl piperidine-4-carboxyIate (18.13 g, 0.120 mo!) in THF (300 mL) was added 
10 slowly. This was stirred at room temperature overnight It was cooled with an tea 
bath and a mixture of water (14 mL) and THF (28 mL) was added slowly. 
Afterwards, a mixture of 15% aqueous NaOH (14 mL) and water (37 mL) was 
added followed by stirring at room temperature for 30 min. The precipitate 
obtained was filtered and the filtrate was concentrated, to afford 17.88 g of the 

15 desired compound (yield: quantitative). 

b) [1-(fert-Butoxycarbonyl)piperid!n-4-yl]methanol 

Following a similar procedure to that described In Example 12 section a, but using 
(4-piperidyl)methanol (obtained in section a of this example), Instead of 2-(4- 
piperidyl)ethanol f the title compound was obtained (yield: 77%). 
20 c) [1-(fart^uto^carbonyl)piperidin-4-y1]methyl methanesulfonate 

Following a similar procedure to that described in example 12 section b, but using 
[1-(ferf-butoxycarbonyl)piperidln-4-yl]methanol (obtained in section b of this 

■ 

example) instead of 2-[1-(fert-butoxycarbonyl)piperidin-4-yIlethanol, the title 
compound was obtained (yield: 71 %). 
25 dj Title compounds 

Following a similar procedure to that described in examples 26 and 27, but using 
[1-(terf-butoxycarbonyl)piperidin-4-yQmethyl methanesulfonate (obtained in section 

c) Instead of 1-chloromethyl-4-(methylsulfanyl)benzene, the title compounds were 
obtained. 

30 Example 28: yield: 22%; 1 H NMR (300 MHz, CDCI3) 5 (TMS): 1.47 (s, 9 H), 1.63 
(m*. 2 H), 2.43 (m, 1 H), 2.72 (m, 2 H), 4.15 (m, 2 H), 4.33 (d, J = 7.2 Hz, 2 H), 6.86 
(dd, Jo = 15 Hz, J/n * 4.5 Hz, 2 H), 6.93 (t, J = 8.7 Hz, 2 H), 7.04 (t, J = 8.7 Hz, 2 
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' * ■ ■ 

H), 7.1 7 (m, 2 H). 7.33 (m, 2 H), 7.77 (s. 1 H), 8.35 (dd, J tf = 1 .6 Hz, J m = 4.4 Hz, 2 
H). 

Example 29: yield: 71%; 1 H NMR (300 MHz, CDCb) 5 (TMS): 1.20 - 1.8 (complex 
signal, 5 H), 1.49 (s, 9 H), 2.35 (m, 1 H), 2.74 (m, 2 H), 4.15 (m, 2 H), 4.54 (d, J = 
5 7.2 Hz, 2 H), 6.86 (dd. J 0 = 1 .5 Hz, J m - 4.5 Hz. 2 H), 6.97 (t, J = 8.7 Hz, 2 H), 7.04 
(t, J = 8.7 Hz. 2 H), 7.18 (m. 2 H). 7.28 (m, 2 H). 7.90 (s. 1 H), 8.36 (dd, J 0 - 1.6 
Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 30 
4,6^Is(4-fluorophenyl)?2«[2^moiphoH 
10 bjpyridine 

EXAMPLE 31 

4,6^is(4-fluorophenyl)-H2^morpholin4-yl)ethy^ 

b] pyridine 

Following a similar procedure to that described in examples 26 and 27, but using 
15 4-(2-chloroethyl)morpholine hydrochloride instead of 1-chloromethyW- 
(methylsulfanyl)benzene and 2 equivalents of KOH, the title compounds were 
obtained. 

Example 30: yield: 10%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 2.55 (m, 4 H), 3.06 
(t, J = 6.4 Hz, 2 H), 3.70 (m, 4 H), 4.58 (t, J = 6.4 Hz, 2 H), 6.86 (dd, J 0 = 1.6 Hz, 

20 J m = 4.4 Hz, 2 H), 6.93 (t, J = 8.9 Hz, 2 H), 7.04 (t, J = 8.7 Hz, 2 H), 7.16 (m, 2 H), 
7.31 (m, 2 H), 7.88 (s, 1 H), 8.35 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H). 
Example 31: yield: 24%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 2.63 (m, 4 H), 3.04 
(t. J = 6.9 Hz, 2 H), 3.69 (m. 4 H), 4.77 (t, J ■ 6.8 Hz, 2 H), 6.86 (dd, J e = 1.5 Hz, 
J m = 4.5 Hz. 2 H), 6.96 (t, J = 8.7 Hz, 2 H), 7.05 (t, J = 8.7 Hz, 2 H), 7.1 8 (m. 2 H). 

25 7.28 (m. 2 H). 7.90 (s, 1 H), 8.36 (dd, J c = 1 .5 Hz. J m = 4.5 Hz, 2 H). 

EXAMPLE 32 

Ethyl 2^4,6-b!s(4-fluoropheny!)-5-(4-pyridyl)pyra2olo[3,4-b]pyridin-2- 

yljacetate 
EXAMPLE 33 

30 Ethyl 2-(4 t 6-bis{4-fiuorophenyl)-5-(4-pyridyl)py razolo[3, 4-b]pyridin-1 - 

yljacetate 



p 
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* > 

Following a similar procedure to that described in examples 26 and 27, but using 
ethyl bromoacetate instead of l-chloromethyl-^methylsulfanyljbenzene, the title 
compounds were obtained. 

Example 32: yield: 6%; 1 H NMR (300 MHz. CDCI 3 ) 8 (IMS): 1.32 (t, J = 7.2 Hz, 3 
5 H). 4.32 (c. J = 7.2 Hz, 2 H), 5.27 (s, 2 H). 6.86 (dd, J 0 = 1.6 Hz, J m = 4.4 Hz, 2 H). 
6.93 (t, J = 8.7 Hz. 2 H), 7.03 (t. J = 8.6 Hz. 2 H). 7.18 (m. 2 H). 7.32 (m. 2 H). 
7.93 (s. 1 H). 8.35 (dd. Jo = 1 .5 Hz. J m = 4.5 Hz, 2 H). 

Example 33: yield: 21 %; 1 H NMR (300 MHz. CDCI 3 ) 8 <TMS): 1 .32 (t. J = 7 Hz. 3 
H). 4.31 (c, J = 6.9 Hz, 2 H). 5.42 (s, 2 H). 6.84 (dd. J 0 = 1.6 Hz. J m = 4.5 Hz. 2 H). 
10 6.95 (t, J = 8.7 Hz. 2 H). 7.05 (t. J = 8.7 Hz, 2 H). 7.19 (m. 2 H), 7.28 (m. 2 H). 
7.98 (s. 1 H), 8.36 (dd. J 0 = 1 .5 Hz, J« = 4.5 Hz, 2 H). 

EXAMPLE 34 

Ethyl S-^je-BIsCA-fluorophenylJ-S^-pyridylJpyrazolop^-blpyrldln-Z- 

yljpropionate 

15 EXAMPLE 35 

• ■ 

Ethyl 3-[4,6-bs (4-fluo ropheny l)-5-(4-pyridy l)pyrazolo[3,4-Jb]py ridln-1 - 

yljproplonate 

Following a similar procedure to that described in examples 26 and 27. but using 
ethyl 3-bromopropionate instead of 1-chloromethyl-4-(methylsulfanyl)benzene, the 

20 title compounds were obtained. 

Example 34: yield: 5%; 1 H NMR (300 MHz. CDCI 3 ) 5 (TMS): 1.26 (t. J = 7.2 Hz. 3 
H), 3.20 (t. J = 6.3 Hz, 2 H). 4.31 (c. J = 7.2 Hz. 2 H). 4.76 (t, J = 6.3 Hz, 2 H), 6.85 
(dd. J 0 = 1.6 Hz, J ro = 4.4 Hz, 2 H), 6.93 (t. J = 8.8 Hz, 2 H). 7.03 (t. J = 8.5 Hz, 2 
H), 7.16 (m, 2 H), 7.32 (m. 2 H). 7.92 (s, 1 H), 8.34 (dd. J 0 = 1.5 Hz, J m = 4.5 Hz. 2 

25 H). 

Example 35: yield: 3%; 'H NMR (300 MHz. CDCI 3 ) 8 (TMS): 1.25 (t. J = 7.2 Hz, 3 
H), 3.10 (t, J = 7.2 Hz, 2 H). 4.17 (c, J = 7.1 Hz. 2 H). 4.94 (t, J = 7.0 Hz. 2 H), 6.85 
(dd, Jo = 1.6 Hz, J m = 4.6 Hz, 2 H), 6.96 (t. J = 8.6 Hz, 2 H). 7.04 (t. J = 8.6 Hz, 2 
H), 7.18 (m, 2 H). 7.31 (m, 2 H). 7.89 (s, 1 H), 8.36 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 
30 H). 

EXAMPLE 36 

4,6-Bls(4-fluorophenyl)-2-(4-piperidyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridine 
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To a solution of 2-[1-(terf*utoxycarbonyl)pipe^^ 

(4-pyridyl)pyra2olo[3 t 4-Z>]pyridlne (0.62 g, 1.1 mmol, obtained in example 20) In 
CH 2 CI 2 (19 mL) under argon atmosphere and cooled to 0 °C, trifluoroacetic acid 
(1 .8 mL) was added. It was stimed at room temperature for 2.5 h. The solvent was 
5 evaporated. The residue was dissolved in CHCI 3 and washed with 1 N NaOH and 
brine. The organic phase was dried over Na 2 S0 4 and concentrated to dryness, to 
afford 319 mg of the title compound (yield: 62%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .71 (broad s f NH + H 2 0), 2,21 (m, 2 H), 2.34 
(m, 2 H). 2.88 (m, 2 H), 3.35 (m f 2 H), 4.54 (m, 1 H), 6.87 (dd, J 0 = 1.5 Hz, J ro = 
10 4.5 Hz, 2 H), 6.95 (t, J = 8.7 Hz, 2 H), 7.06 (t, J = 8.6 Hz, 2 H), 7.18 (m, 2 H), 7.34 
(m, 2 H), 7.88 (s, 1 H), 8.36 (dd, J p = 1 .6 Hz, J m = 4.4 Hz, 2 H). 

EXAMPLE 37 
4,6-Bis(4-fIuorophenyl)-1-(4-piperidy0^ 
Following a similar procedure to that described In example 36, but using 1-[1 -(tert- 

.1 5 butoxycartK>nyl)piperidin^-yO A 

♦ 

bjpyridine (obtained in example 21) instead of 2-[1-(fert-butoxycarbonyl)piperidin- 
4-yQ^,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazo}oI3,4-b]pyridine, the title 
compound was obtained (yield: 29%). 

1 H NMR (300 MHz, CDCI 3 ) S (TMS): 1.62 (broad s, NH + H 2 0). 2.13 (m, 2 H), 2.32 
20 (m, 2 H), 2.92 (m, 2 H). 3,33 (m, 2 H). 4.52 (m, 1 H), 6.81 (dd, J 0 = 1.5 Hz, J m = 
4.5 Hz, 2 H). 6.94 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.6 Hz, 2 H). 7.14 (m, 2 H), 7.27 
(m. 2 H), 7.86 (s, 1 H), 8.32 (dd, J c = 1 .4 Hz, J m = 4.4 Hz. 2 H). 

EXAMPLE 38 

4,6-Bis(4-fluorophenyl)-2-(4-piperidy1methyl)-5^4-pyridy1)pyrazolo[3,4- 
25 b]pyridine 

Following a similar procedure to that described In example 36, but using 2-[1-(fert- 
butoxycarbonyl)piperidin-4-ylmethy|]-4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazoloI3,4-b]pyridine (obtained In example 28) instead of 2 : [1-(/ert- 
butoxycarbonyl)piperidin-4-yl]-4,6-bis(4-fiuorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 
30 bjpyridine, the title compound was obtained (yield: 1 3%). 

1 H NMR (300 MHz. CDCfe) 8 (TMS): 1 .30 ■ 1 .80 (complex signal. 4 H), 1 .63 (broad 
s, NH + H 2 0). 2.38 (m. 1 H), 2.64 (m, 2 H). 3.14 (m. 2 H), 4.32 (d, J = 7.2 H). 6.86 
(dd. Jo = 1 .6 Hz, J m = 4.4 Hz, 2 H), 6.93 (t J = 8.8 Hz. 2 H), 7.04 (t J = 8.6 Hz, 2 
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H),-7.18 (m, 2 H), 7.33 (m, 2 H). 7.78 (s, 1 H). 8.35 (dd, J 0 = 1.8 Hz, Joi a 4.5 Hz, 2 
H). 

EXAMPLE 39 
4,6-Bls(4-fluoropheny1)-1^4^ 
5 b]pyridine 

Following a similar procedure to that described in example 36, but using 1-[1 -(fert- 
. butoxyrart>onyl)plperidm^yImethy^ 

* ■ • 

pyridyl)pyrazolo[3 f 4-b]pyridine (obtained in example 29) instead of 2-(1-(te/f- 
birtoxyrarbonyl)piperidin^-yq^,6^ 
10 ^pyridine, the title compound was obtained (yield: 12%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .80 - 2.10 (complex signal, 4 H), 2.47 (m, 1 
H), 3.0 (m, 3 H), 3.50 (m, 2 H), 4.63 (d. J = 6.6. 2 H), 7.04 (t, J = 8.4 Hz. 2 H). 7.12 
- 7.16 (complex signal, 4 H), 7.22 (m, 2 H), 7.31 (m, 2 H), 7.95 (s, 1 H), 8.58 (d, J 
= 6.6, 2 H). 

15 EXAMPLE 40 

4,6-Bls(6-chloropyridin-3-yl)-5-{4-pyridyt)-1H-pyrazolo[3,4-to]pyridine 
Following a similar procedure to that described in example 1 method A, but using 
1-(6-chloropyridin-3-yl)-2-(4-pyridyl)ethanone (obtained in reference example 9) 
instead of 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone, the title compound was 
20 obtained (yield: 17%). 

1 H NMR (300 MHz, CDCI3) 5 (TMS): 6.90 (dd. J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 7.21 
(d, J = 8.4 Hz, 1 H), 7.30 (d. J = 8.4 Hz. 1 H), 7.38 (dd, J„ = 2.5 Hz, J m = 8.3 Hz, 1 
H). 7.49 (dd. Jo = 2.4 Hz, J m = 8.4 Hz, 1 H), 8.00 (s, 1 H), 8.36 (d. J = 2.4 Hz, 1 H), 
8.46 - 8.48 (complex signal, 3 H), 1 1 .34 (broad s, 1 H). 
25 EXAMPLE 41 

4,6-Bls(4-fluorophenl)-3-methyI-2-(4-piperidyl)-5-(4-pyrldyl)pyrazolo[3,4- 

fcjpyrldine 

Following a similar procedure to that described in example 36, but using 2-[1-{ferf- 
butoxyrartwnylJpiperidin^yQ^,^ 
30 pyridyl)pyra2olo[3,4-i)]pyridine (obtained in example 14) instead of 2-l\-{tert' 
butoxycarbonyl)piperidin^yn^,6-bis(4^ 
b] pyridine, the title compound was obtained (yield: 73%). 



WO 2004/076450 PCT/EP2004/OO1974 

64 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.55 (broad s. NH ♦ H 2 0),<s. 3 H), 2.35 (m, 2 
H), 3.34 (m, 2 H), 3.85 (m, 2 H), 4.73 (m, 2 H). 4.75 (m. 1 H), 6.78 (d, J = 6.3 Hz, 2 
H), 6.89 (t, J = 8.6 Hz, 2 H), 7.03 - 7.19 (complex signal, 4 H), 7.29 (m, 2 H), 8.27 
(d. J ■ 6.0 Hz, 2 H). 

■ 

5 EXAMPLE 42 

4,6-Bls(4-fluorophenyQ44nethyM^4-piperid^ 

b]pyridlne 

Following a similar procedure to that described in example 36, but using 1-[1-(tert- 
butoxyca*onyf)piperidirM-yQ^,^ 
10 pyridyl)pyrazolo[3 t 4-Jb]pyridine (obtained in example 15) instead of 2-[1-(terf- 
butoxycart>onyt)piperid[n^yn^3-bis(^ 
^pyridine, the title compound was obtained (yield: 59%). 

1 H NMR (300 MHz, CDCb) 5 (TMS): 1.55 (broad s, NH + H 2 0), 2.01 (s, 3 H), 2.07 
(m. 2 H) , 2.29 (m. 2 H), 2.90 (m f 2 H), 3.32 (m, 2 H) f 4.75 (m, 1 H), 6.78 (dd, J p = 
15 1 .6 Hz, J m = 4.4 Hz, 2 H), 6.93 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 H), 7.08 
(m, 2 H), 7.30 (m, 2 H), 8.27 (dd, J c = 1.6 Hz, J m = 4.4 Hz, 2 H). 

EXAMPLE 43 

4,6-Bls(4-fluorophenyl)-2-t2-(4-piperidyi)ethyl]-5-(4-pyndy1)pyrazoIo[3,4- 

6] pyridine 

20 Following a similar procedure to that described in example 36, but using 2-[2-[1- 
(terf4)utoxyMrbonyl)piperidin^yl]ethyO^,6-bis(4-fiuorophenyi>5^4- 
pyridyl)pyrazolo[3,4-i>]pyridine (obtained in example 12) instead of 2-[1-(ferf- 
biitoxycarbonyl)plperidln^-y1]^,6-bis(4-fluorophenyl)-5K4-pyridyl)pyrazolo|3,4- 
b]pyridine, the title compound was obtained (yield: 88%). 

25 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.00 - 1.60 (complex signal, 3 H), 1.66 (s, 
NH + H 2 0), 1.74 (m, 2 H), 2.03 (m, 2 H), 2.60 (m, 2 H), 3.10 (m, 2 H), 4.85 (t, J = 
7.2 Hz, 2 H). 6.82 (dd, J 0 * 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.89 (t J = 8.7 Hz, 2 H), 7.00 
(t. J = 8.7 Hz, 2 H), 7.13 (m, 2 H). 7.30 (m, 2 H). 7.76 (s, 1 H), 8.31 (dd, J 0 = 1.5 
Hz. J m = 4.5 Hz, 2 H). 

30 EXAMPLE 44 

2-[4 l 6-Bis(4^uorophenyl)-5-(4-pyridyl)^ acid 
To a solution of ethyl 2-[4,6-bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-d]pyridin- 
2-yl]acetate (0.09 g, 02 mmol, obtained in example 32) In EtOH (4.2 mL), a 
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solution of KOH (0.09 g, 2.5 mmol) In water (0.5 mL) was added. This was heated 
to reflux for 1 h. It was allowed to cool and concentrated. The residue was 
dissolved In a mixture of EtOAc and water. The phases were separated. The 

a • * 

aqueous phase was acidified and extracted with EtOAc. The combined organic 
5 phase, were dried over Nr^SO, end conceded to dryness. to enond 57 mfl o, 
title compound (yield: 66%). 

*H NMR (300 MHz, CDCI3 + CD3OD) 8 (TMS): 4.00 (broad s, 1H + CD 3 OD). 5.28 
(broad s, 2 H), 6.92 - 7.05 (complex signal, 6 H), 7.15 - 7.30 (complex signal, 4 

H), 8.02 (broad s, 1 H), 8.26 (m, 2 H). 
i0 EXAMPLE 45 

2-[4,6-Bis(4-fluorophenyt)-«-(4^yridyl)pyra2olo[3^.b]pyridin-1 -yl]acetlc acid 

Following a similar procedure to that described in example 44. but using ethyl 2- 
[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoloI3,4-b]pyrldln-1 -yTJacetate (obtained in 
example 33) Instead of ethyl 2-[4,6-bis(4-fluorophenyl)-5-<4-pyridyl)pyra2olo[3,4- 
15 oJpyridln-2-yQacetate, the title compound was obtained (yield: 96%). 

1 H NMR (300 MHz, CDCI3 + CD3OD) 8 (TMS): 3.88 (broad s, 1H + CD 3 OD), 5.32 
(s, 2 H), 6.83 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz. 2 H), 6.88 (t, J = 8.7 Hz, 2 H), 6.98 (t. J 
= 8.6 Hz, 2 H), 7.11 (m, 2 H), 7.20 (m, 2 H), 7.90 (s, 1 H), 851 (dd. J 0 = 1.5 Hz. J„, 

= 4.5 Hz, 2 H). 
20 EXAMPLE 46 

3-[4,6^is(4-fluorophenyi)H5-(4-pyric^ 



Following a similar procedure to that described in example 44, but using ethyl 3- 
[4,6-bls(4-flubrophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yfJpropionate 

25 (obtained In example 34) Instead of ethyl 2-[4 1 6-bls(4-fluorophenyl)-5-(4- 
pyridyljpyrazolop^-blpyridin^-yllacetate, the title compound was obtained (yield: 

69%). 

*H NMR (300 MHz, CDCI 3 + CD3OD) 8 (TMS): 3.08 (t, J * 6.3 Hz. 2 H). 4.50 
(broad s, 1H + CD 3 OD). 4.72 (t, J = 6.3 Hz, 2 H), 6.88 (dd, J 0 = 1.6 Hz. J m ■ 4.6 
30 Hz. 2 H). 6.90 (t. J = 8.7 Hz, 2 H). 6.99 (t, J = 8.7 Hz, 2 H), 7.15 (m, 2 H). 7.23 (m. 
2 H), 8.03 (s, 1 H), 8.21 (dd. J 0 = 15 Hz. J m = 4.5 Hz, 2 H). 

EXAMPLE 47 
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3-{4,6-Bls(4-fIuorophenyl)^-<4-pyridyl)pyra2olop,4-l»]pyridln.1-yl]proplonic 

acid 

Following a similar procedure to that described in example 44, but using ethyl 

[4,6-bls(4^uorophenyl)-5^4-pyridyl)pyrazoloI3,4-6]pyridin-1-yl]propionate 
5 (obtained in example 35) Instead of ethyl 2-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3,4-b]pyridin-2-yt]acetate, the title compound was obtained (yield: 
88%). 

1 H NMR (300 MHz. CDCb + CD 3 OD) 8 (TMS): 3.02 (t, J = 7.2 Hz, 2 H). 4.50 
(broad s. 1H + CD 3 OD), 4.86 (t, J = 7.3 Hz. 2 H), 6.87 (dd, J 0 = 1 .5 Hz, J m ■ 4.5 
10 Hz, 2 H). 6.91 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.7 Hz, 2 H). 7.12 (m, 2 H), 7.24 (m, 
2 H), 7.84 (s, 1 H). 8.21 (dd, J 0 = 1 .5 Hz. J m = 4.5 Hz, 2 H). 

EXAMPLE 48 

2-[4,6-BIs(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 l 4-b]pyrldin-2-yI].1 • 

(morpholln-4-yl)ethanone 

15 To a solution of 2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl^ 

yl]acetic acid (0.05 g, 0.1 mmol, obtained in example 44) in DMF (1 mL), N,N- 
dicyclohexylcarbodiimide (0.02 g, 0.1 mmol) and 1-hydroxybenzotriazole (0.02 g, 
0.1 mmol) were added under argon atmosphere. The mixture was stirred for 15 
min and morpholine (0.01 g, 0.1 mmol) was added. This was stirred at room 

20 temperature for 2 days. EtOAc was added and the mixture was filtered. The filtrate 
was washed with saturated NaHC0 3 . The organic phase was dried over N92SO4 
and concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using EtOAc-MeOH mixtures of increasing polarity 
as eluent, to afford 18 mg of title compound (yield: 35%). 

25 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 3.66 - 3.76 (complex signal, 8 H), 5.30 (s, 2 
H), 6.82 (d, J = 5.7 Hz, 2 H), 6.91 (t, J = 8.8 Hz, 2 H), 6,99 (t, J = 8.7 Hz f 2 H), 
7.14 (m, 2 H), 7.28 (m, 2 H), 7.99 (s, 1 H), 8.32 (d, J = 6.0 Hz, 2 H). 

EXAMPLE 49 
2^4 l 6-Bis(4-fluoropheny!)-5^4-pyridyO^^ 

30 Following a similar procedure to that described In example 48, but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4^yri^ acid (obtained in 

example 45) instead of 2-[4,6-bis(4-fluorophenyI)-5-(4-pyridyl)pyrazolo[3,4- 
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bJpyridin-2-yTJacetic acid, and aqueous NH3 Instead of morpholine, the. title 
compound was obtained (yield: 36%). 

1 H NMR (300 MHz, CDCb) 5 (TMS): 5.35 (s, 2 H), 5.56 (broad s, 1 H). 6.15 (broad 
s. 1 H), 6.85 (d, J = 5.4 Hz, 2 H), 6.96 (t, J = 8.8 Hz, 2 H), 7.06 (t. J = 8.6 Hz, 2 H), 
5 7.17 (m. 2 H), 7.29 (m, 2 H), 8.01 (s, 1 H), 8.38 (d, J = 5.4 Hz, 2 H). 

EXAMPLE 50 

2- [4,6-Bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-fc]pyridin-1-yI]-1- 

(morpholin-4-yl)ethanone 

Following a similar procedure to that described in example 48, but using 2-14,6- 
10 bis(4-fluorophenyl)-5-(4-pyrIdyl)pyrazolo[3,4-blpyridin-1-yl]acetic acid (obtained In 

example 45) instead of 2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoloI3,4- 

0]pyridin-2-yQacetic acid, the title compound was obtained (yield: 60%). 

1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 3.67 - 3.70 (complex signal, 4 H), 3.75 - 3.81 . 

(complex signal, 4 H), 5.50 (s. 2 H), 6.83 (dd, J 0 - 1 .6 Hz, J ro = 4.4 Hz, 2 H). 6.95 
15 (t, J = 8.7 Hz, 2 H). 7.04 (t, J = 8.7 Hz, 2 H), 7.17 (m, 2 H), 7.27 (m, 2 H), 7.99 (s. 

1 H), 8.35 (dd, Jo = 1 .6 Hz, J m = 4.4 Hz, 2 H) 

EXAMPLE 51 

3- [4,6*Bis(4-fluorophenyl)>5-(4-pyridyl)pyrazolo[3 l 4-b]pyridin-2-yl]-1- 

(morpholin-4-yl)p ropan-1 -one 

20 Following a similar procedure to that described in example 48, but using 3-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoloI3,4-b]pyridln-2-yl]propionic acid (obtained 
in example 46) instead of 2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 
D]pyridln-2-yQacetic acid, the title compound was obtained (yield: 64%). 
1 H NMR (300 MHz. CDCI 3 ) 8 (TMS): 3.20 (t. J = 6.0 Hz, 2 H), 3.45 (m, 2 H), 3.55 - 

25 3.63 (complex signal, 6 H), 4.79 (t, J = 6.1 Hz, 2 H), 6.81 (dd, J 0 = 1 .6 Hz. J m = 4.4 
Hz. 2 H),6.90 (t, J = 8.7 Hz, 2 H). 6.99 (t. J = 8.7 Hz, 2 H), 7.13 (m. 2 H), 7.30 (m, 

2 H), 7.94 (s, 1 H), 8.31 (dd, J 0 = 1.6 Hz, J m = 4.4 Hz, 2 H) 

EXAMPLE 52 

3-[4,6-Bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyrldln-1-yr]-W. 

■ • 

30 propylpropionamlde 

Following a similar procedure to that described in example 48, but using 3-[4.6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 p 4-b]pyridin-1-y0propionIcacid (obtained 
In example 47) instead of 2-[4,6-bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 
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6]pyridin-2-yi]acetIc acid, and propylamine insfead of morpholine, the title 
compound was obtained (yield: 76%). 

* • 

1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 0.84 (t, J = 7.3 Hz, 3 H). 1.42 (m, 2 H), 2.98 
(t, J = 6.7 Hz, 2 H), 3.18 (m, 2 H), 4.95 (t, J = 6.7 Hz, 2 H), 6.05 (m, NH), 6.84 (dd, 
5 J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.96 (t, J = 8.7 Hz, 2 H), 7.04 (t, J = 8.7 Hz, 2 H), 
. 7.16 (m, 2 H), 7^32 (m, 2 H), 7.89 (s, 1 H), 8.36 (dd, J c = 1.5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 53 

3-[4 l 6-Bis(4-fluoropheny))^^4-pyridyi)pyrazolo[3,4-b]pyridin-1 -yQ-1 - 

(morpholin-4-yl)propan-1-one 

10 Following a similar procedure to that described in example 48, but using 3-[4,6- 
bis(4-fluorophenyl>5^4-pyridyl)pyi^^ acid (obtained 

In example 47) instead of 2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 
£>]pyridin-2-yQacetic acid, the title compound was obtained (yield: 72%). 
1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 3.13 (t f J = 7.3 Hz, 2 H), 3.49 (m, 2 H), 3.63 - 

1 5 3.67 (complex signal, 6 H), 4.99 (t, J = 7.3 Hz, 2 H), 6.84 (dd, J 0 = 1 .4 Hz, J m = 4.4 
Hz, 2 H), 6.96 (t, J = 8.7 Hz, 2 H), 7.04 (t, J = 8.7 Hz, 2 H), 7.16 (m, 2 H), 7.30 (m, 
2 H), 7.89 (s, 1 H), 8.36 (dd, J 0 = 1 .6 Hz, J m = 4.4 Hz, 2 H) 

EXAMPLE 54 

4,6^is(4-fluorophenyl)-2-(4-friethylsulfanylphGnyi)-5-{4-pyridy!)pyrazolo[3,4- 
20 A]pyridine 

EXAMPLE 55 

4,6-Bis(4-fluorophenyl).1^4-methylsulfanylphenyl)-5-(4-pyridyl)pyrazolo[3,4- 

bjpyrldlne 

In a volumetric flask molecular sieves of 4 A (1 g, previously dried for 3 h at 200 

25 °C under vacuum), 4i6-bis(4-fluorophenyl)-5^4^ 

(0.30 g, 0.8 mmol, obtained In example 1), (4-methylsulfanyIphenyl)boronic acid 
(0.26 g, 1.6 mmol), copper II acetate (0.28 g, 1.6 mmol), pyridine (0.12 g, 1.6 
mmol), triethylamine (0.16 g, 1.6 mmol) and CH 2 CI 2 (22 mL) were introduced 
under argon atmosphere. This was stirred at room temperature for 2 days. It was 

30 filtered through celite and concentrated. The crude product obtained was purified 
by chromatography on silica gel using hexane-EtOAc mixtures of Increasing 
polarity as eiuent, to afford 40 mg of 4,6-bis(4-fluorophenyl)-2-(4- 
methylsulfanylphenyl)-5-(4-pyridyI)pyrazolo[3,4-l)]pyridine (yield: 10%) and 90 mg 
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4 

m • * 

* 

of 4,6-bls(4-fluoropheny1>1-(4-methyIsulfanyIphenyl)-5-(4-pyridyI) pyrazolop,4- 
b]pyridine (yield: 23%). 

Example 54: 'H NMR (300 MHz, CDCb) 8 (TMS): 2.46 (s, 3 H). 6.76 (dd, J c = 116 
Hz, J m = 4.4 Hz, 2 H), 6.83 (t, J = 8.7 Hz, 2 H), 6.95 (t J = 8.6 Hz, 2 H), 7.1 1 (m, 2 
5 H), 7.26 (m, 2 H), 7.29 (d, J = 8.7 Hz, 2 H), 7.83 (d, J = 8.7 Hz, 2 H), 8.16 (s, 1 H), 
8.26 (dd, J 0 = 1 .6 Hz, J m = 4.4 Hz, 2 H): 
. Example 55: 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.46 (s, 3 H). 6.76 (dd, J 0 = 1.5 
Hz, J m = 4.5 Hz. 2 H), 6.86 (t, J = 8.7 Hz, 2 H), 6.96 (t, J = 8.7 Hz, 2 H), 7.08 (m, 2 
H), 7.22 (m. 2 H), 7.34 (d, J ■ 9.0 Hz. 2 H), 7.94 (s, 1 H), 8.23 (d, J = 8.7 Hz, 2 H), 
10 8.26 (dd, Jo = 1.5 Hz, J« = 4.5 Hz, 2 H). 

EXAMPLE 56 

4,6-Bis(4-fluorophenyl)-2-(4-methylsulfInylphenyl)-5-(4-pyridyl)pyrazolot3,4- 

bjpyrfdlne 
EXAMPLE 57 

1 5 4,6-Bis(4-fluorophenyl)-2-(4-methyls ulfonylphenyl)-5-(4-pyridyl)pyrazolo[3,4- 

b]pyridlne 

To a solution of 4,6-bis(4-fluorophenyl)-2-(4-methyl3ulfanylphenyl)-5-(4- 
pyridy!)pyrazolo[3,4-o]pyridine (0!09 g, 0.2 mmol, obtained in example 54) in 
CH2CI2 (3.5 mL), 3-chloroperbenzoic acid (0.O4 g, 0.2 mmol) was added under 
20 argon atmosphere and stirred for 2 h at room temperature. CHCI3 was added and 
washed with saturated NaHCOa. The organic phase was dried over Na 2 S04 and 
concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using Increasing polarity hexane-EtOAc mixtures as 
eluent, to afford 15 mg of 4,6-bis(4-fluorophenyl)-2-(4-methylsulfinylpheny1)-5-(4- 
• 25 pyridyl)pyrazolo[3,4-b]pyridine (yield: 16%) and 10 mg of 4.6-bls(4-fluorophenyl)-2- 
(4-methylsulfonylphenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridine (yield: 11%) 
Example 56: 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.83 (s. 3 H), 6.90 (dd, J 0 = 1 .5 
Hz, Jo, = 4.5 Hz. 2 H), 6.96 (t, J = 8.7 Hz. 2 H). 7.08 (t, J = 8.7 Hz, 2 H). 7.24 (m. 2 
H), 7.36 (m. 2 H), 7.75 (H A from an AB system, J = 8.9 Hz, 2 H). 8.32 (H B from an 
30 AB system, J = 8.9 Hz, 2 H). 8.38 (s, 1 H), 8.39 (dd. J« = 1.5 Hz, J m = 4.5 Hz, 2 
H). 

Example 57: 1 H NMR (300 MHz. CDCI3) 8 (TMS): 3.16 (s, 3 H), 6.89 (dd, J e = 1.6 
Hz, J m = 4.4 Hz. 2 H), 6.97 (t. J = 8.7 Hz, 2 H). 7.09 (t. J = 8.7 Hz, 2 H). 7.24 (m, 2 
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H), 7.36 (m, 2 H), 9.05 (H A from an AB system, J = 9.0 Hz, 2 H), 8.38 (H B from an 
AB system, J = 9.0 Hz, 2 H), 8.39 (dd, J„ ■ 1 .6 Hz, J m = 4.6 Hz, 2 H), 8.41 (s, 1 H). 

EXAMPLE 58 

4,6^ls(4-f1uorophenyO-1*(4Hmethylsumnylphenyl)^^4-pyridyl)pyrazolo[3,4- 
5 b]pyridine 

Following a similar procedure to that described in example 56, but using 4,6-bis(4- 
fluorophenyl)-1-(4-methylsulfanylphenyl)-5-(4-pyridyl)pyrazolop,4-l)]pyridine 

» 

(obtained in example 55) instead of 4 l 6-bis(4-fluorophenyl>-2-(4- 
methylsulfanylphenylV5^4-pyridyI)pyrazo!oI3,4-bipyridine f the title compound was 

* * * 

10 obtained (yield: 70%). 

1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.82 (s, 3 H), 6.90 (dd, J* = 1.8 Hz, J m ■ 4.5 
Hz, 2 H), 7.00 (t. J = 8.7 Hz. 2 H), 7.09 (t, J = 8.6 Hz, 2 H), 7.20 (m, 2 H), 7.35 (m, 
2 H), 7.86 (dd. J a ■ 2.1 Hz. J m = 6.9 Hz, 2 H). 8.10 (s. 1 H). 8.41 (dd, J 0 = 1.5 Hz, 
J„, = 4.5 Hz, 2 H). 8.69 (dd, J c = 1 .8 Hz, J m = 6.9 Hz, 2 H). 
15 EXAMPLE 59 

4,6-Bls(4-fluorophenyl)-2-<4-methylsulfiny1benzyl)-5-(4-pyridyI)pyrazolo[3,4- 

Jb]pyridina 
EXAMPLE 60 

4,6-Bis(4-fluorophenyl)-2-(4-methylsulfonylbenzyl)-5-(4-pyridyl)pyrazolo[3,4- 
20 2>]pyridin6 

Following a similar procedure to that described in example 56, but using 4,6-bIs(4- 
fluorophenyl>2^4-methylsulfanylbenzylV5-(4-pyridyl)pyrazoloi3,4-b]pyrldine 
(obtained in example 26) instead of 4,6-bis(4-fluorophenyl)-2-(4- 
methylsulfanylphenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridine, the title compounds 

25 were obtained. 

Example 59: yield: 48%; 1 H NMR (300 MHz, CDCI3) 5 (TMS): 2.74 (s, 3 H), 5.70 
(s, 2 H), 6.85 (dd, J„ = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.93 (U s 8.8 Hz, 2 H), 7.02 (t, J 
= 8.7 Hz, 2 H), 7.16 (m, 2 H), 7.32 (m, 2 H). 7.59 (H A from an AB system, J = 8.2 
Hz, 2 H), 7.68 (H B from an AB system, J = 8.2 Hz, 2 H). 7.87 (s, 1 H), 8.39 (dd, J 0 
30 = 1.5 Hz, J m = 4.5 Hz, 2 H). 

Example 60: yield: 16%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 3.07 (s, 3 H), 5.73 
(s, 2 H), 6.85 (dd. J G = 1.6 Hz, J m = 4.4 Hz, 2 H). 6.93 (t, J = 8.7 Hz, 2 H). 7.03 (t, J 
= 8.8 Hz. 2 H). 7.16 (m, 2 H), 7.32 (m, 2 H), 7.61 (Ha from an AB system. J = 8.7 
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Hz, 2 H). 7.89 (3, 1 H), 7.97 (H B from an AB system, J « 8.7 Hz. 2 H). 8.36 (dd, J 0 
*1.8Hz.J m a 4.5Hz,2H).. 

EXAMPLE 61 

4,6-Bis(4-fluorophenyl)-1^4HnethylsulfInyIbenzyI)^-(4-pyridyOpyrazolo[3,4- 
5 £>]pyridine 

EXAMPLE 62 

4,6-BIs(4-fluorophenyl)-1 -<4-methylsulfonylbenzyl)-5-(4-pyrldyl)pyra2olo[3,4- 

ojpyridine 

Following a similar procedure to that described in example 56, but using 4,6-bls(4- 
10 fluorophenyl)-1-(4-methylsulfanylben2yl)^4-pyridyl)pyrazo!o[3,4-b]pyridine 

(obtained in example 27) Instead of 4,6-bis(4-fIuorophenyl)-2-(4- 
methylsulfanylphenyl)-5-(4.pyridyl)pyra2olo[3,4-Z)]pyridine, the title compounds 
were obtained. 

Example 61: yield: 69%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.71 (s, 3 H), 5.84 
15 (s, 2 H). 6.83 (dd, J„ = 1 .5 Hz, J m = 4.5 Hz. 2 H), 6.94 (f, J = 8.7 Hz, 2 H), 7.01 (t, J 

i * 

= 8.6 Hz. 2 H), 7.1 3 (m, 2 H), 7.25 (m, 2 H). 7.61 (H A from an AB system, J = 8.4 
Hz, 2 H), 7.92 (H B from an AB system. J = 8.4 Hz, 2 H), 7.91 (s, 1 H). 8.34 (dd, J 0 
= 1.5Hz,J m = 4.5Hz.2H). 

Example 62: yield: 4%; 1 H NMR (300 MHz, CDCfe) 8 (TMS): 3.03 (s, 3 H), 5.87 (s, 
20 2 H), 6.83 (d, J = 6.0 Hz, 2 H). 6.94 (t. J = 8.8 Hz. 2 H), 7.02 (t. J = 8.7 Hz, 2 H), 
0 7.14 (m. 2 H), 7.26 (m, 2 H), 7.60 (H A from an AB system, J = 8.2 Hz, 2 H), 7.91 
(s, 1 H), 7.93 (H B from an AB system. J = 8.2 Hz, 2 H), 8.34 (d, J = 6.3 Hz, 2 H). 

EXAMPLE 83 
3-Chloro^ f 6-bis(4-fluorophenyO^ 
25 To a solution of 4,6-bis(4-fluorophenyl)-5-(4-^ 

(0.20 g, 0.5 mmol, obtained in example 1) In DMF (5 mL) f W-chlorosuccinimide 
(0.10 g. 0.8 mmol) was added under argon atmosphere and the mixture was 
heated to 60 °C for 5 h. It was washed with 1 N NaOH and extracted with CHCI 3 
and EtOAc. The combined organic phases were dried over Na2S0 4 arid 
30 concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity 
as eluent, to afford 171 mg of title compound (yield: 79%). 
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1 H NMR (300 MHz, CDCfe) 8 (TMS): 1 .61 (broad s, NH + H 2 0), 6.82 (dd, J 9 = 1.6 
Hz, J/71 = 4.4 Hz, 2 H), 6.98 (t, J = 8.7 Hz, 2 H), 7.03 (t, J = 8.7 Hz, 2 H), 7.13 (m, 2 
H), 7.29 (m, 2 H), 8.35 (dd, J Q = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 64 

5 3-Bromo-4,6-bls(4-fluorophenyO-5-(4-pyridyl J -1 tf-pyrazolo[3,4-b]pyridine 

To a suspension of 4,6-bis(4-fluorophenyl)-5-(4^^ 

(1 .00 g, 2.6 mmol, obtained in example 1) in CHCI 3 (10 mL), a solution of Br 2 (0.69 
g, 4.3 mmol) In CHCI3 (3 mL) was added under argon atmosphere. Acetonitrile (4 
mL) was added and the mixture was stirred at room temperature for 2 days. The 

10 residue was concentrated, dissolved In CHCI3 and washed with 1 N NaOH. A 
precipitate was formed, which was filtered and dissolved with MeOH. The solution 
was concentrated and washed with 1 N NaOH. It was extracted with EtOAc, dried 
over Na 2 S04 and concentrated. This was treated with diethyl ether, the solvent 
was decanted and the product obtained was dried to afford 1.16 g of the title 

15 compound (yield: 97%). 

. * 

1 H NMR (300 MHz, CD 3 OD) 5 (TMS): 4.78 (broad s, NH + CD3OD), 6.89 (t, J = 8.8 
Hz, 2 H), 6.93 - 6.99 (complex signal, 4 H), 7.14 (m. 2 H), 7.27 (m, 2 H), 8.12 (dd, 
J 0 =1.5 Hz, J m = 4.5 Hz,2H). 

EXAMPLE 65 

20 4,6-Bls(4-fluorophenyl)^^4-pyridyl)-1W^yra2olo[3,4-&]pyridine-3- 

carbonltrlle 

In a volumetric flask, 3-bromo-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H- 
pyrazolo[3,4-6]pyridine (0.20 g, 0.4 mmol, obtained in example 64), copper 
cyanide (I) (0.05 g, 0.6 mmol) and anhydrous 1 -methyl-2-pyrrolidone (1 mL) were 

25 introduced under argon atmosphere and heated to reflux for 2 h. This was poured 
into a 10% aqueous solution of ethylendiamine (4 mL) and extracted with CHCI3. 
Brine was added to the aqueous phase and it was extracted with EtOAc. The 
combined organic phases were dried over Na 2 S0 4 and concentrated to dryness. 
The crude product obtained was purified by chromatography on silica gel using 

30 hexane-EtOAc mixtures of Increasing polarity as eluent, to afford the title 
compound in a solid form (yield: quantitative). 

1 H NMR (300 MHz, CDCI3+ CD3OD) 8 (TMS): 4.00 (broad s, NH + CD 3 OD), 6.80 - 
7.40 (complex signal, 12 H), 8.25 (m, 2 H). 
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EXAMPLE 66 

S^romo^.e-blst^fluorophenyO-l-methyl^^iDyridylJpyi^olop,^ 

^pyridine 

Following a similar procedure to that described in example 64, but using 4,6-bis(4- 
5 fluorophenyl)-lHTiethyl-5-(4-pyridyl)pyra2olo[3 l 4-/)]pyridine (obtained in example 9) 
instead of 4,6-bis(4-fluorophenyl)-5-(4H3yridy^ the title 

compound was obtained (yield: 15%). 

1 H NMR (300 MHz, CDCfe) 8 (TMS): 4.21 (s, 3 H), 6 .78 (d, J = 6.0 Hz, 2 H), 6.93 - 
7.02 (complex signal. 4 H), 7.08 (m, 2 H), 7.27 (m, 2 H), 8.29 (d, J = 6.0 Hz, 2 H). 
10 EXAMPLE 67 

4 9 6-Bis(4-nuorophenyl)-5-(4*pyridyl)-1H-pyrazolo[3,44>]pyridine-3" 

carboxamlde 

A solution of KOH (0.07 g, 1.3 mmol) In 'BuOH (2.5 mL) was added under argon 
atmosphere to 4,6-bis(4-fluorophenyl)«5-(4-pyridyl>1/^pyrazo[o[3 l 4-b]pyridine^ 

15 carbonitrite (0.05 g, 0.1 mmol, obtained in example 65) and heated to reflux 
overnight. Water and EtOAc were added and the phases were separated. The 
aqueous phase was extracted with EtOAc. The combined organic phases were 
dried over Na 2 S04 and concentrated to dryness. The crude product obtained was 
purified by chromatography on silica gel using hexane-EtOAc mixtures of 

20 increasing polarity as eluent, to afford 15 mg of the title compound in solid form 
(yield: 28%) 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.56 (broad s, NH 2 + H 2 0), 6.80 (d, J ■ 4.5 
Hz, 2 H), 6.90 -7.10 (complex signal, 6 H), 7.30 (m, 2 H), 8.30 (d, J = 4.5 Hz, 2 
H). 

25 EXAMPLE 68 

3-AmInomethyl-4 l 6-bis(4-fluorophenyl)*5-(4-pyrIdyl)-1f/-pyrazolo[3 i 4- 

6]pyrldine 

L1AIH4 (0.06 g, 1.5 mmol) and anhydrous diethyl ether (2 mL) were Introduced into 
a volumetric flask. The mixture was cooled with an ice bath and a solution of 4,6- 
30 bis(4-fluorophenyl)-5-(4-pyridy^ (0.15 g f 

0.4 mmol, obtained in example 65) in diethyl ether (1 mL) was added dropwise. 
THF (2 mL) was added and the mixture was stirred at room temperature overnight. 
It was cooled with an Ice bath and successively water (0.1 mL), THF (0.2 mL), a 
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. 15% aqueous NaOH (0.1 mL) and water (0.3 mL) were added. The precipitate 
obtained was filtered and washed with THF. The soivent of the filtrate was 
evaporated. The residue obtained was purified by chromatography on silica gel 
using hexane-EtOAc mixtures of Increasing polarity as eluent, to afford 71 mg of 
the title compound in solid form (yield: 47%). 

1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 2.10 (broad s, NH 2 + H 2 0) 3.62 (s f 2 H), 6.80 
(dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.93 (t, J = 8.7 Hz, 2 H), 7.03 (t, J = 8.6 Hz, 2 
H), 7.1 1 (m, 2 H), 7.25 (m, 2 H). 8.30 (dd. J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 69 
4,6-Bis(4-fluoro<J-nitrophenyl)-^ 
To a solution of 4,6-bis(4-fluorophenyl)-5^4-pyridyl>-1H-pyrazolo[3 > 4-b]pyridine 
(0.20 g, 0.5 mmol, obtained in example 1) In cone. H 2 S0 4 (3 mL), 65% HN0 3 (0,1 
mL, 0.2 mmol) was added under argon atmosphere. This was heated to 90 °C for 
30 min. It was cooled with an ice bath and adjusted to pH = 8 with 1 N NaOH. It 
was extracted with EtOAc. The organic phase was dried over Na 2 S0 4 and 
concentrated to dryness. The crude product was purified by chromatography on 
silica gel using hexane-EtOAc mixtures of increasing polarity as eluent to afford 
69 mg of the title compound in solid form (yield: 28%). 

1 H NMR (300 MHz, CDCI 3 + CD 3 OD) 8 (TMS): 4.28 (s, NH + CD 3 OD), 7.03 (dd, J D 
= 1.5 Hz, J m = 4.5 Hz, 2 H), 7.22 (dd, J 0 = 2.7 Hz, J m = 10.5 Hz, 1 H), 7.36 (dd, J 0 
= 2.6 Hz, J m = 10.4 Hz, 1 H), 7.53 (m, 2 H), 7.99 - 8.01 (complex signal, 2 H), 8.13 
(m, 1 H), 8.41 (dd, J D = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 70 

3*Amlno-6-(4-fluorophenyl)-5-(4-pyridyl)-1//-pyrazolo[3 l 4-f)]pyrIdine 

Following a similar procedure to that described in reference example 15 section c, 
but using 6^hloro-2«(4-fluorophenyl)-3 l 4 , -bipyridine-5H^rbonitrile (obtained in 
reference example .12) instead of 3-(1-benzyIpiperidin-4-yl)-3-oxopropiononitrile, 

■ 

the title compound was obtained (yield: 41 %). 

1 H NMR (300 MHz, CD 3 OD) 6 (TMS): 4.38 (s, NH 2 + CD 3 OD), 7.05 (t, J = 8.8 Hz, 
2 H), 7.26 (dd, J 0 = 1.6 Hz, J m = 4.6 Hz, 2 H), 7.39 (m, 2 H), 8.27 (s, 1 H), 8.42 (dd. 
Jo=1.4Hz,J m = 4.6Hz.2H). 

EXAMPLE 71 

3-Amlno-6-(4-fluorophenyl)-1-methyl-5-(4-pyridyl)pyrazoIo[3,4-6]pyrldlne 
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* ♦ 
■ » 

Following a similar procedure to that described in reference example 15 section c, 
but using e-chlor^-f^fluorophenylJ-a^'-bipyridine-S-CTrbonitrile (obtained in 
reference example 12) instead of 3-(1-benzylpiperidin-4-yl)-3-oxopropiononitrile 
and methylhydrazine instead of hydrazine monohydrate, the title compound was 
5 obtained (yield: 70%). 

<H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.00 (s, 3 H), 4.17 (broad s, 2 H), 6.98 (t, J = 
8.7 Hz. 2 H), 7.09 (dd, J 0 = 1.5 Hz, ^ = 4.5 Hz, 2 H), 7.37 (m, 2 H), 7.90 (s, 1 H), 

* 

8.50 (dd, Jo ■ 1.5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 72 

10 4-[6-(4-FIuorophenyI)-5-(4-pyridyl)-1W-pyrazolo[3 l 4-b]pyrIdin-4-yl]phenol 

* 

To a solution of 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone (0.30 g, 1.4 mmol, 
obtained in reference example 1) in 2-methoxyethanol (2 mL), 3-amino-2H- 
pyrazole (0.13 g, 1.5 mmol), 4-hydroxybenzaldehyde (0.17 g, 1.4 mmol), 2- 
methoxyethanol (2 mL) and 37% HCI (0.04 g, 0.4 mmol) were added under argon 

15 atmosphere. The mixture was heated to reflux overnight It was allowed to cool 
and concentrated. The solid obtained was dissolved in CHCI 3 and some drops of 
MeOH. Saturated NaHC0 3 was added and the aqueous phase was extracted 3 
times with CHCI3. The combined organic phases were dried over Na2S0 4 and 
concentrated to dryness. The crude product was purified by chromatography on 

20 silica gel using hexane-EtOAc mixtures of increasing polarity as eluent, to afford 
0.22 g of the desired compound (yield: 41%). 
LC-MS (m6todo 1 ): to = 5.56 min; m/z = 383.0 [M+H]\ 

EXAMPLE 73 

« 

2-(2 l 2-Diethoxyethyi)-4 J 6-bIs(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 l 4- 
25 i>Jpyridine 

EXAMPLE 74 

1.(2 p 2-Diethoxyethyl)^ f 6-bis(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3 f 4- 

bjpyridine 

In a volumetric flask 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4- 
30 f)]pyridine (0.20 g, 0.5 mmol, obtained in example 1), KOH (0.03 g, 0.5 mmol), 2- 
brpmo-1,1-diethoxyethane (0.10 g, 0.5 mmol) and 1-methoxy-2-(2- 
methoxyethoxy)ethane (2 mL) were introduced under argon atmosphere. The 
mixture was heated to 100 °C and stirred at this temperature overnight. It was 
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allowed to coo! and a mixture of hfeO-EtOAc was added. The phases were 
separated and the aqueous phase was extracted with EtOAc. The combined 
organic phases were dried over Na 2 S04 and concentrated to dryness. The crude 
product obtained was purified by chromatography on silica gel using hexane- 
5 EtOAc mixtures of increasing polarity as eluent, to afford 139 mg of 2-(2,2- 
diethoxyethylH>^'s(4-fluorophenyl)-5-(4-pyridyi)pyFazolo[3,4-b]pyridine (yield: 
53%) and 60 mg of 1-(2,2-diethoxyethyI)-4.6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3,4-b]pyridine (yield: 24%). 

Example 73: 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.15 (t, J = 7.0 Hz, 6 H), 3.50 
10 (m, 2 H), 3.73 (m, 2 H), 4.49 (d, J = 5.4 Hz, 2 H), 5.06 (t, J = 5.4 Hz, 1 H). 6.83 
(dd, J 0 = 1.4 Hz, J m = 4.4 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 
H). 7.14 (m. 2 H). 7.29 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, Jo =1.5 Hz, J ffl = 4.5 Hz, 2 

■ 

H). 

Example 74: 1 H NMR (300 MHz, CDCI 3 ) 8 fTMS): 1.21 (t, J = 6.9 Hz. 6 H). 3.58 
15 (m, 2 H), 3.82 (m, 2 H), 4.74 (d, J = 5.7 Hz. 2 H), 5.19 (t, J = 5.7 Hz. 1 H). 6.81 
(dd, Jo = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.92 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.7 Hz, 2 
H), 7.13 (m, 2 H), 7.25 (m, 2 H), 7.87 (s, 1 H), 8.32 (dd. J» = 1.5 Hz. j m = 4.5 Hz. 2 

H). . 

EXAMPLE 75 

20 4,6-Bis(4-fIuorophenyl)-1-methyl-5-(4-pyridyl)pyra2:olot3,4-fe]pyr!dine-3- 

carbonttrlle 

- 

Following a similar procedure to that described in example 65, but using 3-bromo- 
4,6-bis(4-fluorophenyl)-1 -methyl-5-(4-pyridyl)pyrazolo[3,4-6]pyridihe (obtained in 
example 66) instead of 3-bromo-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H- 
25 pyrazolo[3,4-Z>]pyridine, the title compound was obtained (yield: 48%). 

*H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.32 (s, 3 H), 6.81 (dd, J 0 = 1.5 Hz, J m = 4.5 
Hz, 2 H), 6.96 (t, J = 8.4 Hz, 2 H), 7.05 (t, J = 8.4 Hz, 2 H), 7.13 (m, 2 H), 7.29 (m, 
2 H). 8.35 (dd, Jo = 1 .5 Hz, J m - 4.5 Hz, 2 H). 

EXAMPLE 76 

30 3-Bromo-6-(4-fluoropheny l)-5-(4-pyridy l)-1 H-pyrazolo[3,4-b]pyridine 

To a solution of 3-amino-6-(4-fluorophenyl)-5-(4-pyr!dyt)-1H-pyra2olo[3,4- 
5]pyrfdlne (0.20 g, 07 mmol, obtained in example 70) in 48% HBr (1 mL) at 0 °C I 
a solution of NaN0 2 (0.05 g, 0.7 mmol) In water (0.1 mL) was added drop wise 
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over a period of 15 minutes maintaining the temperature at 0-5 C C The mixture 
was stirred for 15 min at this temperature. Then, a solution of CuBr (0.24 g, 1.7 
mmol) in 48% HBr (1 mL) was added slowly at 0°C. The resulting solution was 
stirred for 3 h at 0 °C. It was allowed to reach room temperature, neutralized at pH 

5 =7 with saturated sodium bicarbonate and a 30% aqueous NH 3 . It was filtered 
and the solid was washed with a mixture of CH 2 CI 2 and water. The organic phase 
was washed with 1 N NaOH and the aqueous phase extracted with EtOAc, The 
combined organic phases were dried over Na 2 S0 4 and concentrated to dryness. 
The crude product obtained was purified by chromatography on silica gel using 

10 CHCb-MeOH mixtures of increasing polarity as eluent, to afford 50 mg of the title 
compound (yield: 21%). 

1 H NMR (300 MHz, CDCI 3 + CD3OQ) 8 (TMS): 4.24 (s, NH + CDaOD), 6.92 (m, 2 
H), 7.1 5 (m, 2 H), 7.29 (m, 2 H), 7.95 (s, 1 H), 8.39 (d, J = 6.0 Hz f 2 H). 

EXAMPLE 77 

1 5 6-F!uorophenyl-5-(4-pyridyl)-1 H-pyrazoIo[3,4-b]py ridine 

3-Amino^4-fluorophenyl)-5-(4-p^ (0.20 g, 0,7 

mmol, obtained in example 70) and a solution of H3PO2 (0.2 mL, 2.0 mmol) in 
water (2 mL) were mixed and allowed to cool to 5 °C. A solution of NaN0 2 (0.10 g, 
1 .4 mmol) In water (0.4 mL) was added dropwlse. This was stirred for 30 min at 5 

20 °C, allowed to reach room temperature and stirred at room temperature for 4 h. It 
was neutralized with 1 N NaOH and extracted with CHCI 3 . The combined organic 
phases were dried over Na 2 S04 and concentrated to dryness. The crude product 
obtained was purified by chromatography on silica gel using increasing polarity 
hexane-EtOAc mixtures as eluent, to afford 63 mg of the title compound (yield: 

25 33%). 

1 H NMR (300 MHz, MeOH + CDCI 3 ) 6 (TMS): 3.46 (s, NH + CD3OD), 6.92 (t J = 
8.6 Hz, 2 H), 7.07 (dd, J 0 = 1.6 Hz, J m = 4.4 Hz, 2 H), 7.26 (m, 2 H). 8.08 <s. 1 H), 
8.09 (s, 1 H). 8.37 (dd, J„ = 1.5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 78 

30 W.Methyl-[3-[4,6-bIs(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-i)]pyridin.2- 

yt]propyl]amine 

To a solution of 2-(3^hloropropylM.^M4-fluorophenyl)-5-(4- 
pyridyl)pyrazoloI3,4-b]pyridine (0.07 g, 0.1 mmol, obtained In example 16) In 
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acetonitrile (0.3 mL), methylamine (1.8 mLof a 33% solution in EtOH, 14.6 mmol) 
was added under argon atmosphere. This was heated to 60 °C for 3 days, adding 
methylamine (0.9 mL and 3.6 mL of a 33% solution In EtOH) after 24 and 48 h 
respectively. The organic phase was dried over NaiS04 and concentrated to 
5 dryness. The crude product obtained was purified by silica gel EtOAoMeOH 
mixtures of using increasing polarity as eluent to afford 24 mg of the title 
compound in solid form (yield: 29%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.00 (broad s, NH + H 2 0), 2.53 (m, 2 H), 2.61 . 
(s, 3 H), 2.99 (t, J = 6.7 Hz, 2 H), 4.67 (t, J = 6.4 Hz. 2 H), 6.82 (dd, J 0 = 1 .5 Hz. J m 
10 = 4.5 Hz. 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 H), 7.13 (m, 2 H), 
7.27 (m, 2 H), 7.90 (s. 1 H), 8.32 (dd, J G * 1 .5 Hz, J ra = 4.5 Hz. 2 H). 

EXAMPLE 79 

[4 I 6-Bls(4-fluorophenyI)-5-(4-pyridyl)pyrazolo[3,4-5]pyrldln-2-yl]methanol 

A suspension of 4,6-bis(4-fluorophenyl>5-(4-pyridyl)-1H-pyra2olo[3,4-D]pyridine 
15 (0.20 g, 0.5 mmol, obtained in example 1) in 30-40% aqueous formaldehyde (0.9 
mL) was stirred at 130 °C under argon atmosphere for 4h. The solvent was 
concentrated and the residue was dissolved in a mixture of CHCI3 and water and 
the phases were separated. The organic phase was dried over N82SO4 and 
concentrated to dryness. The crude product obtained was purified on 
20 chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity 
as eluent, to afford 140 mg of the title compound in solid form (yield: 65%). 
1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 3.5 (t. 1 H, OH), 6.11 (d. J = 7.8 Hz. 2 H). 
6.85 (dd. Jo = 1 .8 Hz, J m = 4.5 Hz. 2 H). 6.97 (t, J = 8.7 Hz. 1 H), 7.08 (t. J = 8.7 
Hz, 1 H), 7.16 (m, 2 H), 7.31 (m, 2 H). 7.97 (s. 1 H). 8.37 (dd. J a = 1.6 Hz. J m = 
25 4.3 Hz, 2 H). 

EXAMPLE 80 

2-[4,6-Bis(4-fluorophenyl)-5-( i *-pyrWyl)pyrazolo[3,4-l)]pyridln-2-yf] -N,N- 

dfmethylacetamlde 
EXAMPLE 81 

30 2-[4,6^is(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-i»]pyridin-1-yI]-Af,W- 

dimethylacetamide 
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Following a similar procedure to that described in examples 73 and 74, but using 
2<hIoro-A/,AWImethylacetamide instead of 2-bromo-1,1-diethoxyethane I the title 
compounds were obtained. 
Example 80: yield : 1 0% 
5 Example 81 : yield 32%; 1 H NMR (300 MHz, CDCl 3 ) 8 (TMS): 3.01 (s, 3 H). 3.1 8 (s, 
3 H), 5.47 (s, 2 H), 6.79 (dd, J„ = 1.5 Hz. Jm = 4.5 Hz, 2 H), 6.91 (t, J - 8.7 Hz, 1 
H), 7.01 (t J = 8.6 Hz, 1 H). 7.15 (m. 2 H), 7.23 (m, 2 H). 7.95 (s, 1 H). 8.31 (dd, J 0 
= 1.6 Hz, J m = 4.3 Hz, 2 H). 

EXAMPLE 82 

10 4,6-Bls(4-fluorophenyl)-2-I2-(2-methoxyethoxy)ethyl]-5-{4- 

pyridyl)pyrazo!o[3,4-b]pyrfdine 

EXAMPLE 83 

4,6-Bls(4-fluorophenyl)-1-I2-(2-inethoxyethoxy)ethy13-5-<4- 

pyridyl)pyrazolo[3,4-b]pyrldlne 

15 Following a similar procedure to that described In examples 6 and 7, but using 1- 
bromo-2-(2-methoxyethoxy)ethane instead of lodoethane, the title compounds 
were obtained. 

Example 82: yield: 27%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 3.28 (s, 3 H), 3.45 
(m. 2 H), 3.57 (m, 2 H), 4.05 (t, J= 5.1 Hz, 2 H). 4.63 (t, J = 5.1 Hz, 2 H). 6.82 (dd. 

20 Jo = 1 .5 Hz. J m = 4.5 Hz. 2 H), 6.89 (t, J = 8.7 Hz, 2 H). 6.99 (t, J = 8.7 Hz, 2 H). 
7.14 (m, 2 H), 7.29 (m, 2 H), 7.93 (s, 1 H). 8.31 (dd. J 0 = 1 6 Hz, J m = 4.4 Hz, 2 H). 
Example 83: yield: 19%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 3.32 (s, 3 H), 3.50 
(m, 2 H). 3.68 (m. 2 H). 4.08 (t, J= 6.0 Hz, 2 H), 4.81 (t, J = 6.0 Hz, 2 H), 6.81 (dd, 
J 0 = 1.4 Hz. J m = 4.4 Hz, 2 H). 6.92 (t, J = 8.7 Hz, 2 H). 7.01 (t, J = 8.6 Hz. 2 H), 

25 7.13 (m, 2 H). 7.26 (m, 2 H). 7.86 (s, 1 H), 8.32 (dd, J„ = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 84 

4 f 6-Bls(4-nuorophenyl)-2-[3-(morpholln-4.yl)propyl]-5-(4- 

pyridyl) pyrazolo[3,4-fc] pyrldl ne 
a)3-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 I 4-/)lpyridin-2-y0propy1 

30 methanesulfonate 

Following a similar procedure to that described in example 12 section b, but using 
3-[4,6-bls(4-fluorophenyl)-5-(4-py ridyl)pyrazolo[3,4-f)]pyridin-2-yl]propan-1 -ol 
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(obtained in example 18) instead of 2-l1-(terf-butoxycarbonyi0piperidtn-4- 
yTjethanol, the desired compound was obtained (yield: quantitative), 
b) Title compound 

In a volumetric flask, 3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridln- 
5 2-yflpropyl methanesulfonate (0.10 g, 0.2 mmol, obtained in section a), Nal (0.003 
g, 0.02 mmol), morpholine (0.03 g, 0.4 mmol) and 1 ,2-dimethoxyethane (2 mL) 
were Introduced under argon atmosphere. The mixture was heated to 90 °C and 
stirred at.this temperature overnight A mixture of water and EtOAc was added. 
The phases were separated. The aqueous phase was extracted with EtOAc The 
1 0 organic phase was dried over Na2S04 and concentrated to dryness. The crude 
product obtained was purified by chromatography on silica gel using increasing 
polarity mixtures of EtOAc-MeOH as eluent, to afford 37 mg of the title compound 
(yield: 36%). 

1 H NMR (300 MHz, CDCI3) 5 (TMS): 2.27 (m, 2 H), 2.30 - 2.43 (complex signal, 6 
15 H). 3.69 (m. 4 H), 4.53 (t, J = 6.6 Hz, 2 H), 6.83 (dd, J c = 1.6 Hz, J m = 4.4 Hz, 2 H), 
6.89 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.6 Hz, 2 H), 7.14 (m, 2 H). 7.31 (m. 2 H), 
7.81 (s, 1 H), 8.32 (dd, J„ = 1 6 Hz. J m = 4.4 Hz, 2 H). 

EXAMPLE 85 

4,6-BIs(6-chloropyridin-3-yl)-2-methyl-5-(4-pyrIdy1)pyrazolo[3,4ri)]pyridlne 

20 EXAMPLE 86 

4,6-Bis(6-chloropyridin-3-yl)-1-methyl-5-(4-pyrldyl)pyrazolo[3,4-b]pyridine 

Following a similar procedure to that described in examples 73 and 74, but using 
4,6-bis(6-chloropyridin-3-yl)-5-(4-pyrldyl)-1 H-pyrazolo[3,4-b]pyridirie (obtained in 
example 40) instead of 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazoloI3,4- 
25 bjpyridine and iodomethane instead of 2-bromo-1,1-diethoxyethane, the title 
compounds were obtained. 

Example 85: yield: 26%; 1 H NMR (300 MHz. CDCI 3 ) 5 (TMS): 1 .56 (s, NH + H2O), 
4.32 (s, 3 H), 6.88 (dd, J„ * 1.5 Hz, J* * 4.5 Hz, 2 H), 7.19 (d, J = 8.4 Hz, 1 H), 
7.31 (m, 2 H). 7.58 (dd, Jo ■ 2.4 Hz, J m = 8.4 Hz, 1 H), 7.84 (s, 1 H), 8.37 (dd, J 0 = 
30 2.4 Hz, J m = 6.9 Hz, 2 H), 8.43 (dd. J 0 = 1 .6 Hz. J m = 4.4 Hz. 2 H). 

Example 86: yield: 27%; 1 H NMR (300 MHz, CDCI 3 ) S (TMS): 1 .57 (s, NH + H 2 0), 
4.26 (s, 3 H). 6.88 (dd, J 0 - 1.8 Hz, J m = 4.5 Hz, 2 H). 7.20 (d, J = 8.4 Hz, 1 H), 
7.29 (d, J = 8.1 Hz, 1 H). 7.35 (dd. J 0 = 2.4 Hz, J m = 8.1 Hz, 1 H). 7:50 (dd, J 0 = 
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• 2.6 Hz, J»^ 8.2 Hz, 1 H). 7.91 (s, 1 H), 8.34 (d. J = 2.1 Hz. 1 H), 8.43 - 8.45 
(complex signal, 3 H) 

EXAMPLE 87 

4,6-Bls(6<hloropyridin4-yl)4-methyl^ 
5 b]pyridine 

Following a similar procedure to that described in example 1 method A, but using 
1-(6-chloropyridin-3-yl)-2-(4-pyridyl)ethanone (obtained in example reference 9) 
instead of 1-(4-fiuorophenyi)-2-(4-pyridyl)ethanone and 3-amino-5-methyl-2HL 
pyrazole instead of 3-amino-2H-pyrazole, the title compound was obtained (yield: 

* 

10 9%). 

1 H NMR (300 MHz, CDCI3 + CD3OD) 6 (TMS): 2.09 (s, 3 H), 3.51 (s, NH + H2O), 
6.92 (vn, 2 H). 7.23 (d, J = 8.4 Hz. 1 H). 7.32 (m. 1 H), 7.51 (m. 1 H). 7.54 (dd, J„ = 
2.4 Hz, J m = 8.4 Hz, 1 H), 8.26 (broad s, 1 H), 8.35 - 8.38 (complex signal, 3 H). 

EXAMPLE 88 

15 4,6-Bls(6-methyIpyridin-3-yl)-5-(4-pyrldyl)-1/f-pyrazolo[3,4-fa]pyridine 

Following a similar procedure to that described in example 1 method A, but using 
1-(6-methylpyridIn-3-yl)-2-(4-pyridyl)ethanone (obtained in reference example 13) 
Instead of 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone, the title compound was 
obtained (yield: 23%). 

20 1 H NMR (300 MHz. CDCI 3 ) 8 (TMS): 1 .59 (s. NH + H2O), 2.59 (s, 6 H), 6.90 (dd, J 0 
■ 1.5 Hz. J m = 4.5 Hz. 2 H). 6.99 (d, J = 8.1 Hz, 1 H), 7.09 (d, J = 7.8 Hz, 1 H). 
7.33 (m. 2 H). 7.99 (s, 1 H), 8.39 (dd. J 0 = 1.5 Hz, J m = 4.5 Hz. 2 H), 8.47 (d, J = 
2.1 Hz. 1 H). 8.80 (broad s. 1 H). 

EXAMPLE 89 

25 4,6-Bis(4-fIuorophenyl)-2-(2-phthallmldoethyl).5-(4-pyrldyl)pyrazolo[3,4- 

6]pyridlne 

Following a similar procedure to that described in examples 6 and 7. but using N- 
(2-bromoethyl)phthalimide instead of iodomethane, the title compound was 
obtained (yield: 29%). 

30 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 4.32 (t, J = 6.1 Hz, 2 H), 4.76 (t, J = 6.0 Hz, 2 
H), 6.81 (dd, J 0 = 1.6 Hz, J m = 4.4 Hz, 2 H). 6.88 (t J = 8.7 Hz. 2 H). 6.95 (t.J - 
8.6 Hz, 2 H), 7.07 (m. 2 H). 7.25 (m. 2 H). 7.50 (m. 2 H), 7.61 (s. 1 H), 7.71 (m. 2 
H), 8.32 (dd. Jo = 1 .6 Hz, J m = 4.4 Hz. 2 H). 
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EXAMPLE 90 
2^2-Aminoethyl)A6-bis(4-fluoro 

To a solution of 4 ) 6-bIs(4-fluorophenyl>2-(2-phthaIimidoethyl)-5-(4- 
pyridyl)pyrazolo[3,4-b]pyridine (0.09 g, 0.2 mmol, obtained In example 89) in EtOH 
5 (2 mL), hydrazine monohydrate (0.02 g, 0.3 mmol) was added and the mixture 
was heated to reflux for. 3 h. A mixture of water and EtOAc was added. The 
phases were separated. The aqueous phase was extracted with EtOAc. The 
organic phase was dried over Na2S0 4 and concentrated to dryness. The crude 
product obtained was purified by chromatography on silica gel using CHCl3-MeOH 
10 mixtures of increasing polarity as eluent, to afford 57 mg of the title compound 
(yield: 83%). 

'H NMR (300 MHz, CDCIa) 6 (TMS): 1.57 (s, NH 2 + H 2 0) f 3.38 (t, J = 5.7 Hz, 2 H), 
4.49 (t, J = 5.5 Hz, 2 H), 6.83 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t, J = 8.8 
Hz, 2 H), 7.00 (t, J = 8.7 Hz, 2 H), 7.15 (m f 2 H), 7.31 (m, 2 H), 7.85 (s, 1 H), 8.32 
15 (dd, Jo = 1.6 Hz, J m = 4.6 Hz, 2 H). 

EXAMPLE 91 

2-[4,6-Bis(4-fluorophenyI)-5r(4-pyridyl)pyrazolo[3 9 4-b]pyrid!n-2-yqethanol 
A solution of 4,6-bis(4-fluorophenyl)-5-(4-pyrldyi)-2-[2-(tetrahydropyran-2- 
yloxy)ethyl]pyrazolo[3,4-b]pyridine (1 .08 g, 2.09 mmol, obtained In example 24) in 

20 a 4:2:1 mixture of AcOH:THF:H 2 0 (42 mL) was heated to 55 °C overnight The 
mixture was allowed to cool and basified with saturated NaHC03 and extracted 
with EtOAc. The organic phase was dried over Na 2 S04 and concentrated to 
dryness. The crude product obtained was purified by chromatography on silica gel 
using hexane-EtOAc mixtures of increasing polarity as eluent, to afford 0.78 g of 

25 the title compound (yield: 87%). 

f H NMR (300 MHz, CDCI 3 ) 6 (TMS): 1.61 (broad s, OH + H 2 0), 4.21 (t, J = 4.7 Hz, 
2 H), 4.58 (t, J = 4.7 Hz, 2 H), 6.83 (dd, J 0 = 1.6 Hz, J m = 4.4 Hz, 2 H), 6.91 (t, J ■ 
8.7 Hz, 2 H), 7.01 (t, J = 8.6 Hz, 2 H), 7.14 (m, 2 H), 7.27 (m, 2 H), 7.87 (s, 1 H), 
8.33 (dd, J 0 = 1 -6 Hz, J m = 4.5 Hz, 2 H). 

30 EXAMPLE 92 

6-<4-Fluorophenyl)-2-methyl-5-(4-pyridyl)pyrazolo[3 l 4-6]pyrldIne 
Following a similar procedure to that described In examples 6 and 7, but using 6- 
fluorophenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-ft]pyridine (obtained in example 77) 
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instead of 4,6-bis(4-fluorophenyl)-5-(4-pyridyl>1Afpyra20loI3,4-i)lpyridine and 
iodomethane instead of iodoethane, the title compound was obtained (yield: 35%). 
1 H NMR (300 MHz, CDCfe) 8 (TMS): 1.56 (broad s. NH + H 2 0), 4.31 (s, 3 H), 6.95 
(t, J = 8.7 Hz, 2 H). 7.1 1 (d, J = 6.0 Hz, 2 H), 7.41 (m, 2 H), 8.01 (s, 1 H). 8.06 (s. 1 
5 H). 8.51 (d, J = 6.0 Hz, 2 H). 

EXAMPLE 93 

4,6-Bis(4^uorophenyl)-2-(3-phthaIimidopropyl)- 5-<4-pyridyl)pyrazoIot3,4- 

£]pyridine 

Following a similar procedure to that described in examples 6 and 7, but using /V- 
10 (3-bromopropyl)phthalimide instead of iodoethane, the title compound was 
obtained (yield: 31%). 

1 H NMR (300 MHz, CDCU) 5 (TMS): 2.54 (q, J = 6.4 Hz, 2 H), 3.79 (t, J = 6.2 Hz, 2 
H), 4.50 (t, J = 6.6 Hz, 2 H), 6.82 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.89 (t, J = 
8.7 Hz, 2 H), 7.02 (t, J = 8.7 Hz, 2 H), 7.17 (m, 2 H), 7.28 (m, 2 H), 7.71 (m. 2 H), 
1 5 7.83 (m, 2 H), 7.93 (s, 1 H), 8.32 (dd, J 0 = 1 .6 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 94 

2-[4 t 6-Bis(4-fIuorophenyl)-5-(4-pyridyl)pyrazolo[3 f 4-b]pyridin-2- 

yl]acetatdehyde 

In a volumetric flask, 2-(2,2-diethoxyethyI)-4.6-bis(4-fluorophenyl)-5-(4- 
20 pyridyl)pyrazoIo[3,4-b]pyridine (0,31 g, 0.6 mmol, obtained in example 73) and 1 N 
HQ (2.6 mL) were introduced. The mixture was heated to 100 Q C for 1 hour. It was 
allowed to cool, adjusted to pH = 7 and extracted with EtOAc. The organic phase 
was dried over Na 2 S0 4 and concentrated to dryness. The crude product obtained 
was purified by chromatography on silica gel using hexane-EtOAc mixtures of 
25 increasing polarity eluent, to afford 166 mg of the title compound (yield: 65%). 

1 H NMR (300 MHz, CDCI3) S (TMS): 5.26 (s, 2 H), 6.83 (dd, J 0 = 1.4 Hz, J m = 4.4 
Hz, 2 H), 6.91 (t, J = 8.5 Hz, 2 H), 7.00 (t, J = 8.8 Hz, 2 H), 7.15 (m. 2 H), 7.30 (m, 
2 H), 7.88 (s t 1 H), 8.31 (m, 2 H), 9.85 (s, 1 H). 

EXAMPLE 95 

30 2-(3-Aminopropyt)-4,6-bis(4-fIuorophenyl)-5-(4-pyridyI)pyrazolo[3 l 4- 

6]pyridine 

Following a similar procedure to that described In example 90, but using 4,6-bis(4- 
fluorophenyl>2-(3-phthaHmidopropyl)-5^ 
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(obtained in example 93) instead of 4,6-bis(4-fluorophenyl)-2-(2-phthalimidoethyI)- 
5-(4-pyridyl)pyrazoio[3,4-i>]pyridine, the title compound was obtained (yield: 49%). 
1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.54 (s, NH 2 + H 2 0), 2.19 (m, 2 H), 2.76 (t, J 
= 6.7 Hz, 2 H), 4.57 (t, J = 6.7 Hz, 2 H), 6.83 (dd, J c = 1 .6 Hz, J m = 4.4 Hz. 2 H), 
5 6.90 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.7 Hz, 2 H), 7.13 (m. 2 H). 7.30 (m. 2 H), 
7.81 (s, 1 H), 8.32 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 96 

W-[4,6-Bls(4-fluorophenyl)-5-{4-pyridyI)-1 H-pyrazolo[3,4-b]pyrid in -3- 
ylmethy1]-1-(fert-butoxycarbonyl)piperidine-4-carboxamid8 

10 Following a similar procedure to that described in example 48, but using 1-(ferf- 
butoxycarbonyl)piperidine-4-carboxylic acid instead of 2-[4,6-bis(4-fIuorophenyl)-5- 
(4-pyridyl)pyrazolo[3 f 4-f>]pyridin-2-y0acetic acid and 3-aminomettiyl-4 f 6-bis(4- 
fluorophenyl)-5-(4-pyrid^)-1H-pyra2o!o[3 f 4-6]pyridine (obtained in example 68) 
Instead of morpholine, the title compound was obtained (yield: 26%). 

15 EXAMPLE 97 

W-[4 f 6-BSs(4-fluorophenyl)-5-(4-pyridyl)-1H*pyrazolo[3 f 4-l)]pyrldln-3- 

ylmethyIJplperidlne-4-carboxamIde 
Following a similar procedure to that described in example 36, but using /V-[4,6- 
bis(4-fluorophenyl}-5-(4-pyridyl)-1 H-pyrazolo[3,4-b]pyridin-3-ylmethyQ-1 -(fert- 

20 6utoxycarbonyl)piperidine-4-carboxamide (obtained in example 96) instead of 2- 
[1-(fert-butoxycarbonyl)piperidin^-yQ^,6-bis(4-fluoiX)phenyl)-5^4- 
pyridyl)pyrazolo[3,4-6]pyridine, the title compound was obtained (yield: 63%). 
1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.40 - 1.90 (complex signal, 3 H + H 2 0), 2.18 
(m, 2 H), 2.63 (m, 2 H). 3.13 (m, 2 H), 4.15 (d, J = 5.1 Hz. 2 H), 5.20 (broad s, 1H, 

25 NH), 6.20 (broad s, 1 H, NH), 6.78 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.94 (t, J = 
8.7 Hz, 2 H), 7.03 (t, J = 8.7 Hz, 2 H), 7.08 - 7.14 (complex signal, 4 H), 8.30 (dd, 
J 0 = 1.6Hz, J m = 4.4 Hz, 2 H). 

EXAMPLE 98 

■ 

2-(3-Benzytoxypropyl)-4,6-bIs(4-fIuorophenyl)-5-(4-pyridyl)pyrazolo[3 > 4- 
30 fcjpyridine 

EXAMPLE 99 

1-(3-Benzyloxypropyl)-4 l 6-bis(4-fluorophenyI)-5-(4-pyrldyl)pyra2olo[3,4* 

b]pyrldlne 
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Following a similar procedure to that described In examples 6 and 7, but using 3- 
bromopropanol benzylic ether instead of iodoethane, the title compounds were 
obtained. 

Example 98: yield: 43%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 2.38 (m, 2 H), 3.48 
5 (t, J = 5.6 Hz, 2 H). 4.44 (s, 2 H), 4.57 (t. J = 6.7 Hz, 2 H), 6.82 (dd, J 0 = 1.5 Hz, J m 
= 4.5 Hz, 2 H). 6.89 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 H), 7.10 (ni; 2 H), 
7.28 - 7.32 (complex signal, 7 H), 7.73 (s, 1 H), 8.32 (dd, J 0 = 1 .8 Hz, J m = 4.5 Hz, 
2H). 

Example 99: yield: 20%; 1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 2.19 (m, 2 H), 3.58 
10 (t, J = 6.1 Hz, 2 H), 4.48 (s, 2 H), 4.75 (t, J = 6.9 Hz. 2 H), 6.81 (dd, J 0 = 1 .5 Hz, J m 
- 4.5 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H). 7.01 (t. J = 8.6 Hz, 2 H). 7.12 (m. 2 H). 
7.24 -7.33 (complex signal, 7 H), 7.86 (s, 1 H), 8.32 (dd, J 0 = 1 .6 Hz, J m = 4.4 Hz, 
2 H). 

EXAMPLE 100 

1 5 N, W-Dlethyl-[2-[4,6-bls(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-b]pyrldln-2- . 

yl]ethyl]amine 
EXAMPLE 101 

Af,Af-Diethyl-[2-[4,6-bis(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-l)lpyridln-1- 

yQethyl]amine 

20 Following a similar procedure to that described in examples 6 and 7, but using N- 
(2-chloroethyi)diethylamine hydrochloride instead of iodoethane and 2 equivalents 
of KOH, the title compounds were obtained. 

Example 100: yield: 5%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 0.99 (t, J = 7.2 Hz, 6 
H), 2.56 (c, J = 7.1 Hz, 4 H). 3.08 (t, J = 6.5 Hz, 2 H), 4.48 (t, J = 6.5 Hz, 2 H), 6.82 
25 (dd, Jo = 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.89 (t, J = 8.8 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 
H), 7.14 (m, 2 H), 7.29 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, J c = 1.5 Hz, J m = 4.5 Hz, 2 
H). 

Example 101: yield: 73%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 1.05 (t, J = 7.2 Hz, 
6 H), 2.66 (c, J = 7.2 Hz, 4 H), 3.09 (t, J p 7.2 Hz, 2 H), 4.69 (t, J = 7.2 Hz, 2 H), 
30 6.82 (dd, J« - 1 .5 Hz. J m = 4.5 Hz, 2 H). 6.92 (t, J = 8.7 Hz, 2 H), 6.98 (t J = 8.7 
Hz, 2 H). 7.14 (m. 2 H), 7.26 (m, 2 H), 7.85 (s, 1 H). 8.32 (dd, J tf = 1.5 Hz, J m = 4.5 
HZ.2H). 

EXAMPLE 102 
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4,6-Bls(4-fluorophenyl)-5-{4*pyridyl).2^3-pyridy!niethyl)pyrazolo[3,4- 

bjpyridlne 
EXAMPLE 103 

4 f 6^is(4-fluorophenyl)-5^4-pyridyl)-1^3-pyridyImethy1)pyra2oIot3,4- 
5 £>]pyrldlne 

Folfowing a similar procedure to that described in examples 6 and 7, but using 3- 
chloromethylpyridine hydrochloride instead of fodoethane, the title compounds 
were obtained. 

. Example 102: yield: 16%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 5.63 (s, 2 H), 6.81 
10 (dd, Jo = 1.8 Hz, J m = 4.5 Hz, 2 H), 6,90 (t, J = 8.8 Hz, 2 H). 6.99 (t, J = 8.7 Hz, 2 
H), 7.10 (m, 2 H), 7.31 (m, 2 H), 7.82 (m, 2 H), 8.32 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 

♦ 

2 H), 8.61 (dd, Jo = 1 .5 Hz. J m = 4.8 Hz, 2 H). 8.68 (s. 1 H). 
Example 103: yield: 22%; 1 H NMR (300 MHz, CDCfe) 6 (TMS): 5.80 (s, 2 H), 6.81 
(dd, Jo = 1.5 Hz. J m = 4.5 Hz, 2 H), 6.94 (t. J '■ 8.6 Hz, 2 H). 7.01 (t, J = 8.7 Hz, 2 
15 H), 7.13 (m, 2 H), 7.27 (m, 2 H), 7.79 (m, 1 H). 7.88 (s, 1 H). 8.32 (dd. J 0 = 1 .4 Hz, 

■ 

j m = 4.4 Hz, 2 H), 8.56 (d, J = 5.0 Hz, 2 H), 8.75 (s, 1 H). 

EXAMPLE 104 

W l /V45lmethyl43-[4,6-bls(4-fIuorophenyl)^^4-pyridyl)pyrazolo[3,4-*]pyridin- 

2-ylIpropyl]amlne 
20 EXAMPLE 105 

M,iV-DimethyK3-[4 f 6-bis(4-fluorophenyl)^ 

1 -yl]propyl]amine 

Following a similar procedure to that described in examples 6 and 7, but using N- 
(3-chloropropyl)dimethylamine hydrochloride instead of iodoethane, the title 

25 compounds were obtained. 

Example 104: 22%; 1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 2.21 - 2.29 (complex 
signal, 10 H), 4.51 (t, J = 6.6 Hz, 2 H), 6.82 (dd, J 0 = 1.6 Hz. J m = 4.4 Hz. 2 H). 
6.89 (t. J = 8.8 Hz, 2 H), 7.00 (t. J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.30 (m. 2 H), 
7.81 (s, 1 H), 8.31 (dd, J 0 ■ 1.6 Hz, J m = 4.4 Hz, 2 H). 

30 Example 105: yield: 19%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 2.18 - 2.27 
(complex signal, 8 H), 2.43 (t, J = 7.2 Hz, 2 H). 4.65 (t, J = 7.1 Hz, 2 H), 6.82 (dd, 
Jo = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.93 (t, J = 8.8 Hz, 2 H), 7.01 (t, J = 8.7 Hz, 2 H), 
7.14 (m, 2 H), 7.27 (m, 2 H), 7.86 (s. 1 H), 8.32 (dd, J 0 = 1 .5 Hz. J m = 4.5 Hz, 2 H). 
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EXAMPLE 106 

1 -{2-[4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoloI3,4-5]pyridin-2- 

yI]ethyI]piperidIn-4-ol 

In a volumetric flask, 244,6-bis(4-fluorophenyl>^4~pyr^^ 
5 2-yT|aceta!dehyde (0.08 g, 0.2 mmol, obtained in example 94), sodium 
triacetoxyborohydride (0.08 g, 0.4 mmol), 4-hydroxypiperidine (0.02 g, 0.2 mmol) 
arid 1 ,2-dichIoroethane (3 mL) were introduced under argon atmosphere. The 
mixture was stirred overnight at room temperature. It was concentrated and a 
mixture of water and EtOAc were added. The phases were separated. The 

10 aqueous phase was extracted with EtOAc. The organic phase was dried over 
Na2S04 and concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using increasing polarity mixtures of EtOAc-MeOH 
as eluent, to afford 19 mg of the title compound (yield: 20%). 
1 H NMR (300 MHz, CDCfe) S (TMS): 1.57 (broad s 1 H + OH + H 2 0), 1.85 (m, 2 

15 H). 2.05 (m, 2 H), 2.30 (m, 2 H), 2.80 (m, 2 H), 3.01 (m, 2 H), 4.54 (m. 2 H), 6.83 
(dd, Jo = 1.5 Hz, J ro = 4.5 Hz, 2 H), 6.90 (t, J = 8.6 Hz, 2 H), 7.01 (t, J = 8.6 Hz, 2 
H), 7.14 (m, 2 H), 7.29 (m. 2 H), 7.85 (s. 1 H), 8.34 (dd, J 0 = 1.6 Hz, J m = 4.4 Hz, 2 
H). 

EXAMPLE 107 

20 3-[4,6-Bis(4-fluorophenyI)-5-(4-pyridyl)pyra2olo[3,4-i)]pyridin-2-y1]-2- 

hydroxypropan-1 -ol 
EXAMPLE 108 

3-[4,6-Bis(4-fluorophenyl)-5-(4-pyrIdyl)pyrazolo[3 l 4-b]pyridin-1-yl]-2- 

hydroxypropan-1 -ol 

25 Following a similar procedure to that described in examples 6 and 7, but using 3- 
bromopropane-1 ,2-diol instead of iodoethane, the title compounds were obtained. 
Example 107: yield: 17%; 1 H NMR (300 MHz, CDCfe) 8 (TMS): 3.49 (s, 1H, OH), 
3.72 (m, 2 H), 4.32 (m. 1 H), 4.60 (m, 2 H), 5.30 (s, 1H, OH), 6.83 (dd, J 0 = 1.6 Hz, 
J m = 4.4 Hz, 2 H). 6.91 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.6 Hz, 2 H). 7.14 (m, 2 H), 

30 7.28 (m, 2 H), 7.88 (s, 1 H). 8.32 (dd, J 0 = 1 .6 Hz, J m = 4.4 Hz, 2 H). 

Example 1 08: yield: 26%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 3.65 (m, 2 H). 4.26 
(m, 1 H), 4.78 (m, 2 H), 5.30 (s, 2 H, OH), 6.82 (dd, J e = 1.5 Hz, J m = 4.5 Hz. 2 H), 
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6.94 (t, J = 8.6 Hz. 2 H), 7.03 (t J s 8.7 Hz. 2 H), 7.14 (m, 2 H). 7.28 (m. 2 H). 
7.91 (s. 1 H). 8.34 (dd. Jo = 1.5 Hz, J„ = 4.5 Hz. 2 H). 

EXAMPLE 109 

4,6^is(4-fIuorophenyO-5-{4-Pyridyl)-2-{4-Py rld y , 'nethyl)pyrazolot3,4- 
5 /b]pyridine 

EXAMPLE 110 

4,6-Bls(4-fluorophenyl)-5-(4-pyridy1)-1 -(4-pyrldylmethyI)pyrazolo[3,4- 

b] pyridine 

Following a similar procedure to that described in examples 6 and 7, but using 4- 
10 chloromethylpyridlne hydrochloride instead of Iodoethane, the title compounds 
were obtained. 

Example 109: yield: 29%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 5.63 (s. 2 H), 6.83 
(dd. Jo = 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t J = 8.7 Hz, 2 H), 6.99 (t J = 8.7 Hz, 2 
H), 7.12 (m, 2 H), 7.23 - 7.33 (complex signal, 4 H), 7.84 (s, 1 H), 8.32 (dd, J« = 

15 1 .5 Hz, J m = 4.5 Hz, 2 H), 8.61 (dd, J 0 = 1 .5 Hz, J m = 4.8 Hz, 2 H). 

Example 110: yield: 15%; 5.80 (s. 2 H). 6.82 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H), 
6.93 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.20 - 7.26 
(complex signal. 4 H). 7.93 (s, 1 H), 8.34 (dd. J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 8.61 
(dd, Jo = 1 -5 Hz, J w = 4.8 Hz, 2 H). 

20 EXAMPLE 111 

W-(fert-Butoxycarbonyl)-{1-[3-l4,6-bis(4-fIuorophenyi)-5-<4- 
pyridyl)pyrazolo[3,4-b]pyridln-2-yl]propyl]piperidIn-4-yl]amine 
To a solution of 3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-£»]pyridln-2- 
yQpropyt methanesulfonate (0.15 g, 0.3 mmol, obtained in example 84 section a) 

25 In acetonitrile (2 ml), /V-(te/f-butoxycarbonyl)-W-(4-plperidyl)amine (0.12 g, 0.6 
mmol) was added under argon atmosphere and heated to 60 °C overnight A 
mixture of CHCI 3 and saturated NaHC0 3 were added. The phases were 
separated. The aqueous phase was extracted wfth CHCf3. The organic phase was 
dried over Na 2 S0 4 and concentrated to dryness. The crude product obtained was 

30 purified by chromatography on silica gel using increasing polarity mixtures of 
EtOAoMeOH as eluent, to afford 40 mg of the title compound (yield: 22%). 
1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 1,44 (broad s, 2 H + NH 2 + H 2 0), 1.95 (m, 2 
H) ( 2.06 (m ( 2 H). 2.25 (m, 2 H), 2.35 (m, 2 H), 3.46 (m, 2 H), 4.40 (m, 1 H), 4.51 
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. (t, 2 H). 6.83 (d, J = 6.0 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H). 7.00 (t J = 8.7 Hz, 2 H), 
7.14 (m, 2 H), 7.29 (m, 2 H), 7.80 (s, 1 H). 8.32 (d, J = 6.0 Hz, 2 H). 

EXAMPLE 112 

2-[1-(terf-Butoxycarbonyl)plper1dln-4-yl]-6-(4-fluorophenyl)-5-{4- 
5 pyridyl)pyrazolo[3,4-b]pyrldlne 

EXAMPLE 113 

1 -{1 -(feif-Butoxycarbonyl)pIperidIn-4-yl]-8-(4-fluorophenyl)-5-(4- 

pyridyt)pyrazolo[3,4-/>]pyrldine 

Following a similar procedure to that described in examples 6 and 7, but using 6- 
10 fluorophenyl-5-(4-pyridyl)-1H-pyrazolop,4-b]pyridine (obtained in example 77) 
instead of 4,6-bis(4-fluorophenyl)-5-{4-pyridyl)-1H-pyrazoloI3,4-D]pyridine and 1- 
(rerf-butoxycarbonyl)piperidin-4-yl methanesulfonate (obtained In example 14 
section a) Instead of iodoethane, the title compounds were obtained. 

■ 

Example 112: yield: 26%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.50 (s, 9 H). 2.17 
15 - 2.32 (complex signal. 2 H), 2.99 (m, 2 H), 4.33 (m, 2 H), 4.60 (m, 1 H), 6.95 (t. J 
= 8.7 Hz, 2 H). 7.1 1 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H). 7.41 (m, 2 H), 8.06 (s, 1 
H), 8.07 (s, 1 H), 8.52 (dd, J„ = 1 .6 Hz, J m = 4.4 Hz, 2 H). 

Example 1 13: yield: 55%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.50 (s, 9 H), 2.04 
(m, 2 H), 2.30 (m, 2 H), 3.00 (m. 2 H), 4.42 (m, 2 H). 5.10 (m. 1 H), 7.00 (t, J = 8.6 
20 Hz, 2 H), 7.1 0 (dd, Jo = 1 .6 Hz. J m = 4.5 Hz, 2 H), 7.37 (m, 2 H), 8.07 (s. 1 H), 8.1 0 
(s. 1 H), 8.52 (dd, J c = 1.8 Hz, J m = 4.5 Hz. 2 H). 

EXAMPLE 114 

3-MethyI-4,6-bls(6-methyIpyridln-3-yl)-5-(4-pyridyl)-1 H-pyrazolo[3,4- 

bjpyridlne 

25 Following a similar procedure to that described in example 1 method A, but using 
1-(8-methylpyridin-3-yl>2-(4-pyridyl)ethanone (obtained In reference example 13) 
instead of 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone and 3-amlno-5-methyl-2H- 
pyrazole instead of 3-amino-2H-pyrazole, the title compound was obtained (yield: 
24%). 

30 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.07 (s, 3 H), 2.54 (s, 3 H), 2.57 (s f 3 H). 6.85 
(m, 2 H), 6.99 (d, J = 8.1 Hz, 1 H), 7.08 (d, J ■ 8.1 Hz. 1 H), 7.30 (m. 1 H), 8.10 
(dd. Jo = 2.4 Hz. J m = 8.1 Hz. 1 H), 8.32 (dd, J 0 - 1.5 Hz, J m = 4.5 Hz, 2 H), 8.38 
(s. 1 H), 8.57 (s. 1 H). 10.74 (broad s, NH). 
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EXAMPLE 115 

1-[3-[4,6-Bis(4-fluorophenYI)-5-(4-pyridyl)pyrazolo[3,4-fclpyridin>2- 

y!]propyl]piperidin-4one 

In a volumetric flask, S-^.e-blsC^fluorophenylVS-t^pyridylJpyrazolop ,4-b]pyridin- 

a 

5 2-yI]propyl methanesulfonate (0.15 g, 0.3 mmol, obtained in example 84 section 
a), Nal (0.008 g, 0.06 mmol), 4-piperidone monohydrate hydrochloride (0.04 g, 0.3 
mmol), K2CO3 (0.07 g, 0.5 mmol) and DMF (2 mL) were introduced under argon 
atmosphere. The mixture was heated to 60 °C for 24 h. It was allowed to cool and 
a mixture of water and EtOAc was added. The phases were separated, the 

10 aqueous phase was extracted with EtOAc. The organic phase was dried over 
Na 2 S0 4 and concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using EtOAc-MeOH mixtures of increasing polarity 
as eluent, to afford 16 mg of the title compound (yield: 10%). 
1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.57 (broad s, 4 H + H 2 0), 2.30 (m, 2 H), 2.42. 

15 (m, 2 H), 2.48 (m, 2 H), 2.73 (t, 2 H), 4.55 (t, 2 H), 6.83 (d, J = 6.0 Hz, 2 H), 6.90 (t, 
J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 H), 7.18 (m. 2 H), 7.27 (m, 2 H), 7.82 (s f 1 
H), 8.32 (d, J = 6.0 Hz. 2 H). 

EXAMPLE 116 

W-(fert-Butoxycarbonyl)-[1-[2-[4,6-bls(4-fluorophenyl)-5-(4- 
20 pyridyQpyrazoloIS^lpyridin^-yllethyqplperldln^yllamlne 

a) 2-[4 l 6-Bls(4-fiuorophenyl)-5-(4-pyrIdyl)pyrazolo[3 J 4-b]pyrId!n-2-yI]ethyI 
methanesulfonate 

Following a similar procedure to that described in example 12 section b, but using 
2^4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyr (obtained 
25 in example 91) instead of 2-[1-(/e/f-butoxycarbonyl)piperidin-4-yl]ethanol, the 
desired compound was obtained (yield: quantitative). 

b) Title compound 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
bls(4-fluorophenyI>5-(4-pyridyl)pyrazolot3,4-6]pyridin-2-yl]ethyl methanesulfonate 
30 (obtained In section a) instead of 3-[4,6-bls(4-fluorophenyl)-5-(4- 
pyrldyl)pyrazolop > 4-fc]pyridin-2-y0propyl methanesulfonate the desired compound 
was obtained (yield: 66%). 
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*H NMR (300 MHz, CDCb) 8 (TMS): 1.44 (s, 9 H), 1.57 (broad s, 1 H + NH + 
H 2 0), 1 .90 (m. 2 H). 2.22 (m, 2 H), 2.82 (m. 2 H). 3.01 (t, J = 6.6 Hz, 2 H), 3.45 (m, 
1 H), 4.40 (m, 1 H), 4.52 (t. J = 6.5 Hz, 2 H), 6.82 (d. J = 5.7 Hz, 2 H), 6.89 (t, J = 
8.7 Hz, 2 H), 7.01 (t J = 8.6 Hz, 2 H). 7.14 (m, 2 H), 7.29 (m, 2 H), 7.82 (s, 1 H). 
5 8.31 (dd. Jo = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 117 

M-Methyl-[1-[2-[4,6-bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 > 4-b]pyridin-2- 

yQethyl] pIperidIn-4-yQamine 

Following a similar procedure to that described in example 1 1 1 , but using 2-14,6- 
1 0 bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridln-2-yl]ethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3,4-o]pyridin-2-yQpropyl methanesulfonate and Af-methyl-/V- 
(plperidin-4-yl)amine instead of /V-(fen , -butoxycafbonyl)-A/-(4-piperidyl)amine, the 
desired compound was obtained (yield: 50%). 
15 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.61 (broad s, 1 H + NH + H 2 0), 2.28 (s, 3 
H), 2.41 (m, 4 H). 2.57 (m, 4 H), 3.03 (t J = 6.5 Hz, 2 H). 4.55 (t, J = 6.5 Hz, 2 H), 
6.83 (dd. Jo = 1.5 Hz. J m = 4.5 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 7.01 (t, J = 8.7 
Hz, 2 H). 7.14 (m, 2 H), 7.29 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, J 0 = 1 .5 Hz, J m = 4.5 
Hz, 2 H). 

20 EXAMPLE 118 

[1-[3-[4,6-BIs(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 ) 4-b]pyridin-2- 

yl]propyl] piperidln-4-yQamine 
Following a similar procedure to that described in example 36, but using A/-(fert- 
butoxycaroonyl)-[1-[3-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2- 
25 yl]propyl]piperidin-4-yl]amine (obtained In example 111) instead of 2-[1-(fert- 
butoxycarbonyl)piperidin-4-yn-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 
bjpyridine, the title compound was obtained (yield: 89%). 

1 H NMR (300 MHz, CDCI3) 8 (TMS): 1.35 (m, 2 H), 1.62 (broad s NH 2 + H 2 0), 1.85 
(m, 2 H), 2.03 (m. 2 H), 2.25 (m, 2 H). 2.36 (m, 2 H). 2.70 (m, 1 H), 2.82 (m, 2 H), 
30 4.52 (d, J = 6.6 Hz. 2 H), 6.83 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t, J ■ 8.7 
Hz, 2 H), 7.00 (t, J = 8.6 Hz. 2 H), 7.13 (m, 2 H). 7.29 (m. 2 H), 7.81 (s. 1 H), 8.31 
(dd, Jo = 1 -6 Hz. J m = 4.4 Hz, 2 H). 

EXAMPLE 119 



■ 
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* 

2H[1-[2-[4,6-Bl8{4-fIuorophenyl)-5-<4-pyridyl)pyra20loI3 ) 4-blpyridin-2- 

yl]etnyIJpiperidin-4-yI]ethanol 

Following a similar procedure to that described In example 111, but using 2-[4,6- 
bis(4-fluorophenyl>-5-(4^yridyl)pyrazolo[3,4-6]pyridin-2-yQethyl methanesulfonate 
5 (obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3,4-b]pyrldin-2-yQpropy1 methanesulfonate and 2-(4- 
piperidyi)ethanol instead of W-(fe/f-butoxycarbonyl)-A/-(4-piperidyl)amine, the 
desired compound was obtained (yield: 50%). 

*H NMR (300 MHz, CDCI3) 8 (TMS): 1.48 - 1.53 (complex signal. 5 H), 2.11 (m. 2 
10 H), 2.88 (m, 2 H), 2.99 (m, 2 H), 3.70 (t, J = 6.5 Hz, 2 H). 4.55 (t, J = 6.5 Hz. 2 H), 
6.83 (dd. Jo = 15 Hz. J m = 4.5 Hz. 2 H). 6.89 (t J = 8.7 Hz. 2 H). 7.00 (t. J = 8.6 
Hz. 2 H), 7.14 (m, 2 H). 7.29 (m. 2 H), 7.86 (s. 1 H). 8.32 (dd, J 0 ■ 1.5 Hz, J m ■ 4.5 
HZ.2H). 

EXAMPLE 120 

15 [l^2.[4,6-Bis(4.fluorophenyl)-5-(4-pyridyl)pyrazolol3 > 4-i)]pyrid!n-2- 

yl]ethyl]plpar!dln-4-yl]ainine 

Following a similar procedure to that described in example 38, but using N-(tert- 
butoxycarbonylM1-[2-[4.6-bls(4-fluorophen 

yTJethyl]plperidin-4-yrjamine (obtained in example 116) instead of 2-[1-(fe/f- 
20 butoxycarbonyl)piperidirv4-yI]-4.6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 

b]pyridine, the title compound was obtained (yield: 77%). 

1 H NMR (300 MHz. CDCI3) 8 (TMS): 1 .38 (m, 2 H). 1 .78 (broad s, 2 H + NH 2 + 
HaO), 2.18 (m, 2 H), 2.75 (m, 1 H). 2.84 (m. 2 H). 3.02 (t. J = 6.3 Hz. 2 H), 4.54 (t, 
J = 6.5 Hz. 2 H). 6.82 (d. J = 5.7 Hz. 2 H). 6.89 (t. J = 8.7 Hz. 2 H), 7.00 (t. J = 8.6 
25 Hz. 2 H), 7.14 (m, 2 H). 7.29 (m. 2 H). 7.84 (s, 1 H), 8.31 (d. J = 6.0 Hz. 2 H). 

EXAMPLE 121 

6-t4^luorophenyl)-2-(4-plperidyl)-5H4-pyTidyl)pyrazoloI3,4.b]pyridine 

Following a similar procedure to that described In example 36, but using 2-[1-(fert- 
butoxycarbonyl)piperidin^-yQ-M4-fluorophenyl)-5-(4-pyrIdyl)pyrazolo[3,4- 
30 ©Jpyridine (obtained in example 1 1 2) Instead of 2-[1 -(ferf-butoxycarbonyl)piperidin- 
4-yl]-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolop,4-6]pyridine, the title 

compound was obtained (yield: 77%). 
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1 H NMR (300 MHz, CDCI3) 8 (TMS): 1.89 (m, NH + H 2 0), 2.25 (m. 2 H), 2.30 (m, 2 
H). 2.89 (m, 2 H). 3.34 (m, 2 H), 4.60 (m, 1 H), 6.95 (t J ■ 8.7 Hz. 2 H), 7,11 (dd, 
J 0 = 1.5 Hz, J ra = 4.5 Hz, 2 H), 7.40 (m, 2 H), 8.07 (s. 1 H). 8.08 (s, 1 H), 8.51 (dd. 

J 0 =1.6Hz.J,„ = 4.4Hz,2H). 
5 EXAMPLE 122 

6K4-FIuoroP hen yO-1-( 4 1 ,| P« ri ^^^ 4 i , y ri ^OPyr«olo[3A ft ]Py rid ' ne 

Following a similar procedure to that described In example 36, but using 1-[1-(ferf- 

4 

butoxycarbonyl)piperidin-4-yll-6-(4-tluoropheny1)-5-(4-pyridyl)pyrazoloI3,4- 
olpyridine (obtained in example 1 13) instead of 2-[1-(fe/f-butoxycarbonyl)pIperidln- 
10 4-y|]-4,6-bIs(4-fIuorophenyI)-5-(4-pyridyl)pyrazoIo[3.4-b]pyridine, the title 
compound was obtained (yield: quantitative). 

'H NMR (300 MHz, CDCI3) 5 (TMS): 1 .60 (m, NH + H 2 0). 2.42 (m. 2 H), 2.67 (m 2 
H). 3.28 (m, 2 H), 3.72 (m, 2 H), 5.28 (m, 1 H). 7.00 (t, J = 8.7 Hz, 2 H). 7.11 (dd, 
J 0 = i.5 Hz, J m = 4.5 Hz, 2 H). 7.37 (m. 2 H), 8.10 (s. 1 H), 8.12 (s, 1 H), 8.54 (dd, 
15 J 0 = 1.6Hz, J ffl = 4.4 Hz, 2 H). 

EXAMPLE 123 

3-Amlno-5-[2-(methylsulfanyl)pyrim!din^-yr]-6-[3Ktrffluoromethyl)phenyl]. 

1 W-pyrazolo[3,4-blpyridlne 

Following a similar procedure to that described In reference example 15 section c, 
20 but using 2-chloro-5-[2-(methyisulfanyl)pyrimidin-4-yrj-6-[3- 

(trifluoromethyl)phenyl]pyridine-3-carbonitrile (obtained in reference example 14) 
instead of 3-(1-benzylpiperidin-4-yl)-3-oxopropiononitrile, the title compound was 

obtained (yield: 78%). 

1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.44 (s, 3 H), 4.32 (broad s, NH 2 ). 6.61 (d, J = 
25 5.1 Hz, 1 H), 7.44 - 7.84 (complex signal, 2 H). 7.65 (d, J = 7.2 Hz, 1 H), 7.84 (s, 1 
H). 8.30 (d, J = 5.1 Hz, 1 H). 8.40 (s. 1 H). 9.55 (broad s, NH). 

EXAMPLE 124 

4,6-Bls(4-fluorophenyl)-2-[3-[1-(ferf-butoxycarbonyl)piperazln-4-yllpropy1l-5- 

(4-pyridyI)pyrazoto[3,4-Z>]pyridine 

30 Following a similar procedure to that described in example 84 section b, but using 
1-(fert-butoxycarbonyi)piperazine instead of morpholine and adding triethylamine 
(1.5 equivalents), the desired compound was obtained (yield: 14%). 
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1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.66 (m, 2 H), 2.98 (m, 4 H), 3.10 (m, 2 H), 
3.66 - 3.74 (complex signal, 4 H), 4.66 (m, 2 H), 6.85 (dd, J 0 - 1.5 Hz, J m = 4;5 
Hz, 2 H), 6.91 (t J = 8.7 Hz, 2 H). 7.00 (t J = 8.7 Hz, 2 H), 7.14 (m, 2 H). 7.28 (m, 
2 H). 7.98 (s. 1 H). 8.32 (dd, J 0 = 1.5 Hz. J m = 4.5 Hz, 2 H). 
5 EXAMPLE 125 

4,6-Bis(4-fluorophenyl)-2-[3^pipera2in-1-^^ 

bjpyridine 

Following a similar procedure to that described in example 36, but using 4,6-bis(4- 

fluorophenyl)-2^3-[1^ferf^utoxyrart^^ 
10 pyiidyl)pyrazo!o[3,4-/>]pyridine (obtained in example 124) instead of 2-{l-(ferf- 

butoxycarbonyl)piperidin^-yQ^,6-bte^ 

/)]pyridlne, the title compound was obtained (yield: quantitative). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.78 (broad s, 2 H + NH + H 2 0), 2.26 (m, 2 

H), 2.40 - 2.59 (complex signal, 6 H), 3.04 (m, 2 H), 4.52 (m f 2 H), 6.83 (dd, J 0 = 
15 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.7 Hz, 2 H), 7.14 

(m, 2 H), 7.29 (m, 2 H), 7.80 (s, 1 H), 8.31 (dd, J c = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 126 

5-[2^Methylsulfanyl)pyrimidin-4-yl]-6-{3-(trlfluoromethyl)phenyl]-1H. 

pyrazolo[3,4-6]pyridine 

20 Following a similar procedure to that described in example 77, but using 3-amino- 
5-[2-(methylsulfanyl)pyrimidin^yQ^[3-(W^ 

bjpyridine (obtained in example 123) instead of 3-amino-6-(4-fluorophenyl}-5-(4- 
pyridyl)-1H-pyrazolo[3,4-/?]pyridine, the title compound was obtained (yield: 34%). 
*H NMR (300 MHz, CDCI 3 ) 6 (TMS): 1.55 (broad s, NH + H 2 0), 6.70 (d, J = 5.1 
25 Hz, 1 H). 7.50 (m, 2 H), 7 .72 (m, 1 H), 7.86 (s, 1 H), 8.24 (s, 1 H), 8.35 (d, J = 5.1 
Hz, 1 H), 8.54 (s. 1 H). 

EXAMPLE 127 

5-[2-(Methylsulfonyl)pyrimidin^-y!J-6-[3^trifluoromethyl)phenyl]-1H. 

pyrazolo[3,4-b]pyridine 

30 Following a similar procedure to that described in example 56, but using 
(methylsutfanyl)pyrlmidin^-yO^ 

fc]pyridine (obtained in example 126) instead of 4,6-b!s(4«f!uorophenyl)-2-(4- 
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methyteulfanyIphenyl)-5-(4-pyridyl)py^ and 2 equivalents of n> 

chloroperbenzoic acid, the title compound was obtained (yield: quantitative). 
1 H NMR (300 MHz, CDCfe) 8 (TMS): 1.56 (broad s, NH + H 2 0) f 3.22 (s, 3 H), 7,21 
(d. J = 5.1 Hz t 1 H), 7.49 (d, J = 4.8 Hz, 2 H), 7.71 (m, 1 H), 7.84 (s, 1 H), 8.30 (s, 
5 1 H), 8.71 (m, 2 H). 

EXAMPLE 128 

(1 S)-N-{\ -Phenylethyl)-[4-[643-(trifIuoromethyl)phenyl]-1 W-pyrazolo[3,4- 

b]pyridin-5-yl]pyrlmldIn-2-yI]amlne 

A mixture of 5-[2-(methylsulfonyl)pyrimidirv4-yn^l3-(^ 
10 pyrazolo[3 f 4-i>]pyridine (0.55 g ( 0.13 mmol, obtained in example 127) and (1S)-1- 
phenytethylamine (0.16 g, 1.3 mmol) was heated to 100 °C for 1 h. It was allowed 
to cool and the crude product obtained was purified by chromatography on silica 
gel using increasing polarity mixtures of EtOAc-hexane as eluent, to afford 10 mg 

* 

of the title compound (yield: 1 6%). 
15 1 H NMR (300 MHz, CDCI3 + CD 3 OD) 8 (TMS): 1 .50 (d f 3 H), 3.80 (broad s, 2 NH + 
H 2 0), 6.30 (d, 1 H), 7.20 - 7.40 (complex signal, 6 H), 7.50 (d, 1 H), 7.68 (d, 1 H), 
7.76 (d, 1 H), 7.83 (s f 1 H), 8.08 (d, 1 H), 8.15 (s, 1 H), 6.24 (broad s, 1 H). 

EXAMPLE 129 

1-[3^4 l 6-BIs(4-fluorophenyO-5-(4-pyridyl}pyrazoIo[3 9 4-b]pyridln-2- 
20 yl]propyl]piperidin-4-ol 

Following a similar procedure to that described in example 111, but using 
piperidin-4-ol instead of /^-(fe/f-butoxycarbonylJ-W^piperidylJamlne, the desired 
compound was obtained (yield: 39%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.57 (m, 2 H), 1.88 - 2.50 (complex signal, 5 
25 H + OH + H 2 0), 2.75 (m, 2 H), 3.44 - 3.51 (complex signal, 4 H), 4.52 (t, J = 6.6 
Hz, 2 H), 6.83 (dd, J 0 = 1.6 Hz. J m = 4.4 Hz, 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 7.00 (t, 
J = 8.6 Hz, 2 H). 7.14 (m, 2 H), 7.34 (m, 2 H), 7.82 (s, 1 H), 8.32 (dd, J 0 = 1.5 Hz, 
J m = 4.5 Hz, 2 H). 

EXAMPLE 130 

30 2-[1-{3-[4,6-Bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-/)]pyrldin-2. 

yl]propyl]plperid!n-4-yl]ethanol 



WO 2004/076450 PCT/EF2004/001974 

96 

Following a similar procedure to that described in example 111, but using 2-(4- 

m ■ 

plperidy])ethanol instead of W-(fert-butoxycarbonyl>W-(4-plperidyl)amine, the 
desired compound was obtained (yield: 44%). 

*H NMR (300 MHz, CDCI3) 8 (TMS): 1.20-2.00 (broad s, 8 H + OH + H 2 0), 2.50 
5 (m, 1 H), 2.85 (m. 1 H), 3.50 (m. 1 H), 3.70 (m. 4 H), 4.59 (m, 2 H), 6.83 (d, J = 6.0 
Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz. 2 H), 7.14 (m. 2 H), 7.30 (m. 
2 H), 7.89 (s, 1 H), 8.32 (d. J = 6.0 Hz, 2 H). 

EXAMPLE 131 

4,6-Bls(4-fluorophenyl)-3-(4.piperidyl)-5-(4-pyridyl)-1H-pyra2olo[3 > 4- 

1 0 ojpyridine 

a) 3-(1-Benzylp!peridin-4-y1)-4,6-bls(4-fluoropheny1)-5-(4-pyridyl)-1f/- 

pyrazolo[3,4-b]pyridIne 

Following a similar procedure to that described in example 1 method A, but using 
3-amlno-5-(1-benzylpiperidin-4-yl)-2W-pyrazole (obtained In reference example 15) 
1 5 instead of 3-amino-2H-pyrazole, the title compound was obtained (yield: 6%). 

b) Title compound 

To a solution of 3-(1-benzylpiperidin-4-yl)-4.6-bis(4-fiuorophenyl)-5-(4-pyridyl)-1H- 
pyrazolo[3,4-b]pyridine (23 mg, 0.04 mmol, obtained in the previous section) in 
MeOH (1 mL), Pd/C and a solution of HCOONH4 (0.01 g, 0.2 mmol) in water (0.08 
20 mL) were added under argon atmosphere. The mixture was heated to reflux for 
5h. It was filtered through celite and concentrated. The residue was dissolved in 
CHCI3 and washed with saturated NaHC0 3 , to afford 2 mg of the title compound 
(yield: 10%). 

1 H NMR (300 MHz, CDCI3) 8 (TMS): 1.10-1.90 (broad s, 7 H), 2.23 (m, 2 H), 
25 2.99 (m, 2 H), 6.80 (dd, J a = 1 .6 Hz. J m = 4.4 Hz, 2 H), 6.92 (t, J = 8.7 Hz. 2 H), 
7.02 (t, J = 8.7 Hz, 2 H). 7.12 (m. 2 H). 7.28 (m. 2 H), 8.28 (dd. J 0 .= 1.5 Hz, J„, = 
4.5 Hz, 2 H). 

EXAMPLE 132 

6-(4-Fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3 f 4-D]pyridine-3-carbonitrlle 

30 Following a similar procedure to that described in example 65, but using 3-bromo- 
6-(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazo]oI3,4-b]pyridine (obtained in example 
76) instead of 3-bromo-4,6-bis(4-fiuorophenyl)-5-(4-pvridyl)-1H-pyrazolo[3,4- 
6]pyridine, the title compound was obtained (yield: 38%). 
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EXAMPLE 133 

2^2^Hfe/t-Butoxycarbonyl)pfperidin^I]amino]ethyI]^ l 6-bis{4- 
fluorophenyQ^^4^yridyl)pyrazo1o[3 9 4-b]pyridine 
Following a similar procedure to that described in example 111, but using 2-14,6- 
5 bis(4-fluorophenyl)-5-(4-pyridyl)pyra methanesulfonate 
(obtained in example 116 section .a) instead of 3-[4,6-bls(4-fIuorophenyl>5-(4- 
pyridyl)pyra2olo[3,4-b]pyridin-2-yl]propyl methanesulfonate and l/V-(terf- 
butoxycarbonyl)piperidin-4-yl]amine instead of A/-(ferf-butoxycarbonyl)-W-(4- 
piperidyi)amine, the desired compound was obtained (yield: 40%). 
10 1 H NMR (300 MHz, CDCfe) 6 (TMS): 1.20 (m, 2 H), 1.45 (s, 9 H), 1.55 (broad s NH 
+ HzO). 1 .83 (m, 2 H), 2.65 (m, 1 H), 2.77 (m, 2 H), 3.31 (t, 2 H). 4.02 (m, 2 H), 
. 4,53 (t, 2 H), 6.82 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 6.90 (t, J = 8.8 Hz, 2 H), 7.00 
(t. J = 8.7 Hz, 2 H), 7.13 (m, 2 H), 7.28 (m, 2 H), 7.84 (s, 1 H), 8.32 (dd, J c = 1.5 
Hz, J m = 4.5 Hz, 2 H). 
15 EXAMPLE 134 

4 l 6-Bis(4-fluorophenyl)-2-[2-[(4-pfperidyl)amino]ethyl]-5-(4- 

pyridyI)pyrazolo[3,4-b]pyridine 
Following a similar procedure to that described In example 36, but using 2-[2-[[1 - 
(ferf-butoxycarbonyl)piperidin^yOaminote^ 
20 pyridyl)pyrazolo[3,4-b]pyridine (obtained in example 133) instead of 2-[1-(fert- 
butoxycarbonyl)plperidin^-yQ^ l 6-bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 i ^ 
ojpyridine, the title compound was obtained (yield: 97%). 

1 H NMR (300 MHz, CDCI3) 6 (TMS): 1.30 (m, 2 H), 1.70 (broad s. 2 NH + H 2 0), 
1.85 (m, 2 H), 2.61 (m, 3 H), 3.09 (m, 2 H), 3.31 (t, J = 5.7 Hz, 2 H), 4.53 (t. J = 5.7 
25 Hz, 2 H), 6.82 (dd, J 0 = 1 .6 Hz. J m = 4.4 Hz, 2 H), 6.90 (t, J = 8.8 Hz. 2 H), 7.00 (t, 
J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.29 (m, 2 H). 7.85 (s, 1 H), 8.32 (dd, J 0 = 1.6 Hz, 
J m = 4.4 Hz, 2 H). 

EXAMPLE 135 

//^2-Methoxyethyl)-[2-[4,6-bls(4-fluorophenyl)-5-(4-pyridyl)pyrazo!o[3,4- 
30 b]pyridin-2-yl]ethyl]amine 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyra20loI3 l 4-61pyridin-2-yr|ethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
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. pyridy0pyrazolop,4-i)]pyridin-2-yqpropyl methanesulfonate and 2- 
methoxyethylamine instead of A/-(tert-buto)vcartx)nyl)-W-(4-piperidyl)amlne. the 
desired compound was obtained (yield: 63%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .57 (broad s. NH + H2O), 2.81 (t, J = 5.1 Hz, 
5 2 H). 3.30 (t, J = 5.8 Hz, 2 H), 3.31 (3. 3 H). 3.45 (t. J = 5.1 Hz, 2 H), 4.55 (t, J = 
5.7 Hz, 2 H), 6.82 (dd, J„ = 1.8 Hz, J m = 4.5 Hz. 2 H). 6.89 (t. J = 8.7 Hz, 2 H). 7.00 
(t, J = 8.7 Hz, 2 H), 7.14 (m, 2 H), 7.29 (m, 2 H), 7.85 (s, 1 H), 8.32 (dd, J 0 = 1.5 
Hz, J™ = 4.5 Hz, 2 H). 

EXAMPLE 136 

10 i.[4.[2-[4,6-Bls(4-fluorophenyi)-5-(4-pyrIdyl)pyrazolo[3,4-l)]pyridin-2- 

y I] ethyl] piperazln-1 -yljethanone 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-blpyridln-2-yl]ethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl>-5-(4- 
15 P yridyl)pyrazolo[3,4-D]pyridin-2-y0propyl methanesulfonate and 1-(plperazln-1- 
yl)ethanone instead of AKteif-butoxycarbonyl)-W-(4-piperidyl)amine, the desired 
compound was obtained (yield: 50%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 2.07 (s, 3 H), 2.50 (m, 4 H), 3.07 (t, J - 6.3 
Hz. 2 H), 3.41 (t. J = 4.9 Hz. 2 H), 3.57 (t, J = 4.9 Hz, 2 H). 4.55 (t. J = 6.3 Hz, 2 
20 H), 6.82 (dd, Jo = 1 .5 Hz. J m = 4.5 Hz, 2 H). 6.90 (t, J = 8.7 Hz. 2 H). 7.00 (t J = 
8.6 Hz, 2 H), 7.14 (m. 2 H), 7.29 (m, 2 H), 7.82 (s, 1 H), 8.32 (dd. J„ = 1 .5 Hz, J m = 
4.5 Hz, 2 H). 

EXAMPLE 137 

3-[4,6-Dlphenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yl]propan-1-ol 

25 EXAMPLE 138 

3-[4,6-Diphenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridln-1 -yI]propan-1 -ol 

Following a similar procedure to that described In examples 6 and 7, but using 4,6- 
diphenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine (obtained in example 2) instead 
of 4,6-bis(4-fluorophenyl>5-(4-pyridyl)-1H-pyrazolot3,4-b]pyridine and 3- 
30 todopropanol instead of lodoethane, the title compounds were obtained. 

Example 137: yield: 44%; 1 H NMR (300 MHz, CDCI3) 8 (TMS): 1.56 (s, OH + 
H 2 0), 2.25 (m, 2 H), 3.70 (m, 2 H). 4.62 (t, J = 6.3 Hz, 2 H), 6.83 (dd, J 0 = 1.6 Hz, 
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J m - 4.6 Hz, 2 H), 7.17 - 7.34 (complex signal. 10 H), 7.84 (s, 1 H). 8.26 (dd, J 0 = 
1.5Hz,J m = 4.5Hz,2H). 

Example 138: yield: 27%; 1 H NMR (300 MHz, CDCI 3 ) 6 (TMS): 1.58 (s. OH + 
H 2 0), 2.15 (m, 2 H), 3.59 (m, 2 H), 4.79 (t, J = 6.0 Hz, 2 H), 6.83 (dd, J 0 = 1.6 Hz, 
5 Jn, = 4.4 Hz, 2 H), 7.17 (m, 2 H), 7.21 - 7.33 (complex signal. 8 H), 7.91 (s, 1 H). 
8.27 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 139 
2-Ethyl-4,6-diphenyt-5-(4-pyridyl)pyrazolo[3,4-6]pyridlne 

EXAMPLE 140 

10 1 -Ethyl-4,6-diphenyl-5-(4-pyridyi)pyrazolo[3,4-/}]pyrldlne 

Following a similar procedure to that described in examples 6 and 7, but using 4,6- 
diphenyI-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine (obtained in example 2) instead 
of 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-5]pyridine, the title 
compounds were obtained. 

15 Example 139: yield: 12%; 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.67 (t. J = 7.3 Hz, 
3 H), 4.50 (c. J = 7.3 Hz, 2 H), 6.83 (dd. J 0 = 1.5 Hz, J m = 4.5 Hz. 2 H), 7.15 - 7.34 
(complex signal. 10 H). 7.80 (s. 1H). 8.25 (dd. J 0 = 1.5 Hz. J m = 4.5 Hz, 2 H). 
Example 140: yield: 21%; 1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 1.61 (t. J = 7.2 Hz, 
3 H), 4.68 (c, J = 7.2 Hz, 2 H), 6.82 (dd, J G = 1.5 Hz, J m = 4.5 Hz, 2 H). 7.17 (m, 2 

20 H), 7.23 - 7.32 (complex signal, 8 H), 7.88 (s. 1H), 8.26 (dd, J c = 1.5 Hz, J m = 4.5 
Hz, 2 H). 

EXAMPLE 141 

4,6-Diphenyl-2-(2-phthalimidoethyl)-5-(4-pyridyl)pyrazolo[3,4-/)]pyridlne 

Following a similar procedure to that described in examples 6 and 7, but using 4,6- 
25 diphenyl-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine (obtained in example 2) instead 
of 4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1W-pyrazolo[3,4-b]pyridine and W-(2- 
bromoethyOphthallmide instead of iodoethane, the title compound was obtained 
(yield: 31%). 

1 H NMR (300 MHz, CDCI3) 6 (TMS): 4.32 (t, J = 6.1 Hz. 2 H), 4.75 (t. J = 6.1 Hz. 2 
30 H), 6.82 (dd, Jo = 1.5 Hz, J m = 4.5 Hz, 2 H), 7.11 (m, 2 H), 7.18 - 7.32 (complex 
signal. 7 H), 7.73 (m. 2 H), 7.80 (s. 1 H), 7.83 (m, 2 H), 8.25 (dd, J„ = 1.5 Hz, J m = 
4.5 Hz, 2 H). 

EXAMPLE 142 
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2^2-AmInoethyO^ > 6-dIpheny^ 

Following a similar procedure to that described in example 90, but using 2-{2' 

phthalimidoethylH.^iphe^ (obtained in 

example 141) instead of 4 ( 6-bis(4-fluorophenyl)-2-(2-phthaIimidoethyl)-5-(4- 
5 pyridyl)pyrazoIo[3,4-6]pyridine, the title compound was obtained (yield: 51 %). 

1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 1.50 (s, NH 2 + H 2 0), 3.37 (t, J = 5.5 Hz, 2 H), 
4.48 (t, J = 5.4 Hz, 2 H). 6.83 (dd. J 0 = 1.5 Hz, J m = 4.5 Hz. 2 H), 7.17 - 7.34 
(complex signal, 10 H), 7.86 (s, 1 H), 8.25 (dd, J 0 = 1.5 Hz, J*, = 4.5 Hz, 2 H). 

EXAMPLE 143 

1 0 2-AHyM,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridine 

EXAMPLE 144 

1-AJIyl-4,6-bIs(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridine 
Following a similar procedure to that described in examples 6 and 7, but using ally! 
bromide instead of iodoethane, the title compounds were obtained. 
15 Example 143: yield: 33%; 1 H NMR (300 MHz. CDCI 3 ) 8 (TMS): 5.08 (d, J = 6.3 Hz. 
2 H), 5.40 (m. 2 H). 6.16 (m, 1 H). 6.82 (dd. J„ = 1 .5 Hz. J m = 4.5 Hz. 2 H). 6.89 (t, 
J = 8.7 Hz. 2 H). 7.00 (t, J = 8.6 Hz. 2 H), 7.13 (m, 2 H), 7.30 (m. 2 H). 7.78 (s. 1 
H), 8.34 (dd, Jo = 1 .5 Hz. J m = 4.5 Hz, 2 H). 

Example 144: yield: 10%; 1 H NMR (300 MHz, CDCI3) 8 (TMS): 5.22 - 5.34 
20 (complex signal. 4 H), 6.14 (m, 1 H). 6.81 (dd, J c = 1.5 Hz, J m = 4.5 Hz. 2 H). 6.93 
(t, J = 8.7 Hz. 2 H), 7.01 (t, J = 8.6 Hz, 2 H). 7.14 (m, 2 H). 7.29 (m. 2 H), 7.87 (s, 
1 H). 8.32 (dd. Jo = 1 .5 Hz, J m = 4.5 Hz. 2 H). 

EXAMPLE 145 

1-{2-[4,6-Bls(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2- 
25 yl]ethyl]pIperldln-4-one 

Following a similar procedure to that described in example 111. but using 2-[4,6- 
bis(4-fluorophenyi)-5-(4-pyridyl)pyrazoIo[3,4-b]pyridin-2-yrjethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3.4-b]pyridin-2-yl]propyl methanesulfonate and 4-piperidone 
30 monohydrate hydrochloride instead of /^(te/f-butoxycarbonyi)-A/-(4- 
piperidyQamine and adding triethyiamine (3 equivalents), the desired product was 
obtained (yield: 18%). 
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1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.41 (t, J = 6.0 Hz, 4 H), 2.84 (t-J = &.0 Hz, 4 
H), 3.20 (t, J = 6.4 Hz, 2 H), 4.58 (t, J = 6.4 Hz, 2 H), 6.83 (d, J = 6.0 Hz, 2 H), 
6.90 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.6 Hz, 2 H), 7.14 (m. 2 H), 7.30 (m, 2 H), 
7.85 (s, 1 H), 8.32 (d, J = 6.0 Hz, 2 H). 
5 EXAMPLE 146 

a-Amlnomethyl-e^-fluorophenyO-S^pyridyO-IH-pyrazolop^-blpyridlno 

Following a similar procedure to that described in example 68, but using 6-(4- 
fluorophenyl)-5-(4-pyridyl)-1/+pyrazolo[3.4-b]pyridine-3^ibonitri!e (obtained In 
example 132) instead of 4,6-bis(4-fluorophenyi)-5-(4-pyridyi)-1H-pyrazolo[3.4- 
1 0 b]pyridine-3-carbonitrile, the title compound was obtained (yield: 22%). 

*H NMR (300 MHz, CDCI 3 + CD 3 OD) 8 (TMS): 4.24 (s, 2 H), 4.25 (broad s, NH + 
NH 2 + CD 3 OD), 6.95 (m, 2 H), 7.16 (m. 2 H), 7.29 (m, 2 H), 8.25 (broad s, 1 H), 
8.38 (broad s, 2 H). 

EXAMPLE 147 

15 3-Amlno-6-(4-fluorophenyl)-4-methyl-5-(4-pyridyl)-1H-pyrazoIo[3,4.b]pyrldine 

Following a similar procedure to that described in reference example 15 section c, 
but using 6K:hloro-2-(4-fluorophenylH-methyl-3,4 , -bipyridine-5-carbonitrile 
(obtained in reference example 18) instead of 3-(1-benzylpiperidin-4-yl)-3- 
oxoproplononitrile, the title compound was obtained (yield: 27%). 
20 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .56 (broad s, NH + NH 2 + H 2 0), 2.51 (s. 3 
H), 6.60-7.20 (complex signal, 4 H), 7.22 (m, 2 H), 8.55 (d, J = 8.0 Hz, 2 H). 

EXAMPLE 148 

3-[W-P-{4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoloI3,4-b]pyrIdln»2- 

yl]ethyljamino]propan-1-ol 

25 Following a similar procedure to that described In example 111, but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yllethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bIs(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolop,4-b]pyridin-2-yQpropyl methanesulfonate and 3-amino-1- 
propanol instead of W-(fer/-butoxycarbonyl)-yV-(4-piperidyl)amlne, the desired 

30 compound was obtained (yield: 57%). 

1 H NMR (300 MHz, CDCI3) 8 (TMS): 1.50 - 1.80 (complex signal, 2 H + NH + OH 
+ H 2 0). 2.91 (t, J = 5.7 Hz, 2 H), 3.31 (t, J = 5.4 Hz. 2 H). 3.77 (t, J = 5.4 Hz, 2 H), 
4.54 (t. J = 5.4 Hz, 2 H). 6.82 (dd, J„ = 1 .5 Hz. J m = 4.5 Hz. 2 H), 6.90 (t, J = 8.7 
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Hz. 2 H), 7.00 (t, J = 8,7 Hz. 2 H). 7.1 5 (m. 2 H). 7.29 (m. 2 H). 7.82 (s, 1 H), 8.31 
(dd. Jo = 1 .8 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 148 

N^Ethyl-l2-[4,6-bis(4-fluorophenyl)-5-(4-pyiidyI)pyrazolo[3,4-b]pyridln-2- 
5 yl]ethyQamlne 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
bis(4-fluoropheny)>5^{4-pyridyl)pyrazoloP,4-Jb]pyridIn-2-yl]ethyl methanesulfonate 
(obtained in example 116 of section a) Instead of 3-[4,6-bls(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3,4-o]pyridin-2-yl]propyl methanesulfonate and ethylamine instead 
10 of t^{tert-buioxy<&rbony\yN-{4~p\pendy\)am]ne, the desired compound was 

* 

obtained (yield: 58%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.09 (t, J = 7.0 Hz, 3 H), 1.71 (broad s, NH + 
H2O). 2.70 (c, J = 7.1 Hz, 2 H), 3.29 (t, J = 5.7 Hz, 2 H), 4.56 (t, J = 5.7 Hz, 2 H), 
6.82 (dd, Jo = 1 .5 Hz. J n = 4.5 Hz. 2 H). 6.90 (t J = 8.7 Hz. 2 H), 7.00 (t, J = 8.7 
15 Hz. 2 H), 7.14 (m, 2 H). 7.29 (m. 2 H). 7.84 (s, 1 H). 8.32 (dd, J« = 1 .5 Hz, J m = 4.5 
Hz, 2 H). 

EXAMPLE 150 

2-[A/-[2-[4,6-Bis(4-fIuorophenyI)-5-(4-pyridyI)pyrazoloI3,4.b]pyridIn-2- 

yQethyl]amino]ethanol 

20 Following a similar procedure to that described In example 11 1 , but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazoIo[3,4-b]pyridin-2-yl]ethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyI)-5-(4- 
pyridyl)pyrazolo[3,4-o]pyridin-2-yl]propyl methanesulfonate and 2-aminoethanol 
instead of W-(ferf-butoxycarbonyl)-A/-(4-plperidyl)amine, the desired compound 

25 was obtained (yield: 54%). 

'H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.70 (broad s. NH + OH + H 2 0), 2.82 (U s 
5.3 Hz, 2 H), 3.32 (t, J = 5.6 Hz. 2 H), 3.62 (t. J « 5.3 Hz, 2 H), 4.55 (t, J = 5.6 Hz, 
2 H), 6.83 (dd, Jo = 1.5 Hz, J m = 4.5 Hz, 2 H). 6.90 (t J = 8.7 Hz, 2 H). 7.00 (t J = 
8.6 Hz, 2 H), 7.14 (m. 2 H), 7.29 (m, 2 H), 7.83 (s. 1 H), 8.31 (dd, J D = 1.8 Hz, J m - 

30 4.5 Hz, 2 H). 

EXAMPLE 151 

W-I(2.pyrldyl)methyl]-I2-[4,6-bis(4-fluorophenyl)-5-(4-pyridy1)pyrazolo[3,4- 

0]pyridrn-2*yQethyl]amlne 
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Following a similar procedure to that described In example 1*11, but using 2-[4,6- 
bls(4-fluorophenyl)-5-(4i)yridyl)pyrazolo[3,4-b]pyridin-2-yQethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyra2olo[3,4-Z)]pyridln-2-y0propyl methanesulfonate and (2- 
5 pyridyl)methylamine instead, of W-(teff-butoxycarbonyl)-AK4-plperidyJ)amlne, the 
desired compound was obtained (yield: 52%). 

1 H NMR (300 MHz, CDCIj) 5 (TMS): 1.62 (broad s, NH + H 2 0), 3.33 (t. J * 5.7 Hz, 
2 H). 3.92 (s. 2 H). 4.58 (t, J = 5.7 Hz, 2 H), 6.83 (dd, J 0 « 1 .8 Hz; J m = 4.5 Hz, 2 
H). 6.90 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.6 Hz, 2 H), 7.14 (m, 4 H), 7.29 (m, 2 H). 
10 7.60 (m, 1 H). 7.86 (s, 1 H), 8.31 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz. 2 H). 8.51 (m, 1 H). 

EXAMPLE 152 

W-[(2-Thienyl)methyt]-[2-[4,6-bls(4-fluorophenyl)-5-(4-pyrldyl)pyrazoloI3,4- 

b]pyridtn-2-yl]ethyl]amlne 

Following a similar procedure to that described in example 1 1 1 , but using 2-[4,6- 
1 5 bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridln-2-yrjethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4.6-bls(4-fluorophenyl)-5-(4- 
pyridyl)pyra2olo[3,4-b]pyridin-2-yl]propyl and (2-thlenyl)methylamine instead of N- 
(tert-butoxycarbonyl)-W-(4-pIperidyl)amine, the desired compound was obtained 
(yield: 25%). 

20 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1 .55 (broad s, NH + H 2 0) 3.32 (t f J = 5.6 Hz, 
2 H), 4.00 (s, 2 H), 4.54 (t, J = 5.6 Hz, 2 H), 6.83 (dd, J 0 = 1.5 Hz, J„, = 4.5 Hz, 2 
'H), 6.90 (t, J = 8.7 Hz, 2 H), 6.91 (m, 1 H), 7.00 (t f J = 8.6 Hz, 2 H), 7.16 (m, 3 H), 
7.29 (rn, 3 H), 7.86 (s, 1 H), 8.32 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 153 

25 1-[2-[4 f 6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 f 4-b]pyridin-2- 

yl]ethyl]p!peridlne-4-carboxam!de 

Following a similar procedure to that described in example 1 1 1 , but using 2-[4,6- 
bls(4-fluorophenyI)^-(4-pyridyl)pyrazolo[3 l 4-/)]pyridin-2-y0ethyl methanesulfonate 
(obtained In example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl>-5-(4- 
30 pyrldyl)pyrazolo[3,4-b]pyridin-2-yI]propyl methanesulfonate and plperidine-4- 
carboxamide instead of A/-(fert-butoxycarbonyl)-A/-(4-piperidyl)amine, the desired 
compound was obtained (yield: 75%). 
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• 1H NMR (300 MHz, CDCI 3 ) 6 (TMS): 1 .61 - 1 .75 (complex signal, 5 H), 1 .84 (m, 2 
H), 2.91 (m, 2 H), 3.01 (t. J = 6.3 Hz. 2 H). 4.52 (t J = 6.3 Hz, 2 H). 5.27 (broad 3, 
NH). 5.41 (broad s, NH), 6.83 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz. 2 H). 6.89 (t, J = 8.7 
Hz, 2 H). 7.02 (t, J = 8.6 Hz, 2 H). 7.14 (m, 2 H). 7.30 (m. 2 H). 7.83 (s. 1 H). 8.32 
5 (dd,Jo=1.4Hz,J m = 4.6Hz,2H). 

EXAMPLE 154 

4,6-Bis(44luorophenyl)-2-[2-(pyrroUdln-1 .yOethyll-S-^-pyrldyOpyrazoloPA- 

Jb]pyrldlne 

Following a similar procedure to that described In example 111. but using 2-[4,6- 
1 0 bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3.4-b]pyrldin-2-yllethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4.6-bis(4-fluorophenyl)-5-<4- 
pyridyl)pyrazolo[3,4-b]pyridin-2-yl]propyl methanesulfonate and pyrrolidine instead 
of A/-(fert-butoxycarbonyl)-/V-(4-plperldyl)amine, the desired compound was 

obtained (yield: 75%). 

15 1 H NMR (300 MHz, CDCI3) 6 (TMS): 1.77 (m, 4 H), 2.55 (m. 4 H), 3.17 (t, J = 6.6 
Hz, 2 H), 4.58 (t, J = 6.6 Hz, 2 H), 6.82 (dd. J» = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.89 (t, 
J = 8.7 Hz. 2 H). 7.00 (t, J = 8.7 Hz, 2 H). 7.14 (m, 2 H), 7.29 (m, 2 H), 7.84 (s, 1 

H). 8.31 (dd, Jo = 1 5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 155 

20 (3/?)-1 -p-[4,6*ls(4-fluorophenyl)^K^y rid y0py^o ,o I 3 ' 4 - i, ]Py ridin-2 * 

yl]ethyf]pyrrolldln-3-ol 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
bis(4-fiuorophenyl)-5-(4-pyridyl)pyrazolol3,4-b]pyridin-2-yllethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4.6-bis(4-fluorophenyl)-5-(4- 
25 P yridyl)pyrazoloI3.4-b]pyridin-2-yI]propyl methanesulfonate and (3R)-3-pyrrolidinol 
instead of ^(teff-butoxycarbonyl)-W-(4-piperidyl)amine. the desired compound- 

was obtained (yield: 52%). 

1 H NMR (300 MHz. CDCI3) 5 (TMS): 1.69 (broad s, 1H + OH + H 2 0), 2.14 (m. 1 
H). 2.40 (m. 1 H). 2.58 (m. 1 H), 2.69 (m. 1 H). 2.94 (m, 1 H). 3.20 (t, J = 6.4 Hz. 2 
30 H). 4.32 (m. 1 H). 4.57 (t. J = 6.4 Hz, 2 H). 6.83 (dd, J 0 = 1.5 Hz. J„ = 4.5 Hz, 2 H), 
6.89 (t, J = 8.7 Hz. 2 H), 7.00 (t, J = 8.6 Hz. 2 H). 7.14 (m. 2 H). 7.29 (m. 2 H), 
7.82 (s. 1 H), 8.32 (dd, J„ = 1 .5 Hz, J m = 4.5 Hz. 2 H). 

EXAMPLE 156 
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- 

2-[/V-l2-[4,6-BIs(4-fIuorophenylJ-5-(4-pyridyl}pyrazolo[3,4-b]pyridin-2- 

y|]ethyl]-N-methylamino]ethanol 

Following a similar procedure to that described in example 1 1 1 , but using 2-14,6- 
b!s(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-D]pyridIn-2-yl]ethyl methanesulfonate 
5 (obtained In example 116 section a) instead of 3-[4.6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3,4-d]pyridin-2-y!]propyl. methanesulfonate and 2- 
(methylamino)ethanol instead of W-(fe/f-butoxycart)onyl)-W-(4-piperidyl)amine, the 
desired compound was obtained (yield: 71%). 

1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 1.56 (broad s, OH + H 2 0), 2.34 (s, 3 H), 2.60 
10 (t, J = 5.2 Hz. 2 H), 3.14 (t, J = 6.0 Hz, 2 H), 3.53 (t, J = 5.2 Hz, 2 H), 4.53 (t, J = 
6.0 Hz, 2 H), 6.83 (dd, J* = 1 .8 Hz. J m = 4.5 Hz. 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 7.00 
(t, J = 8.6 Hz, 2 H), 7.14 (m. 2 H). 7.29 (m, 2 H). 7.81 (s, 1 H), 8.31 (dd, J 0 = 1.5 
Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 157 

1 5 4,6-Bis(4-fluorophenyl)-5-(4-pyridyl)-2-[2-(1 ,2,3,4-tetrahydroisoquinolf n-2- 

yl)ethyT]pyrazo!o[3,4-D]pyrldino 
Following a similar procedure to that described in example 1 1 1 , but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-l)]pyridin-2-yl]ethyl methanesulfonate 
(Obtained in example 116 section a) instead of 3-[4.6-bis(4-fluorophenyl)-5-(4- 

20 pyridyl)pyrazolo[3,4-b]pyridin-2-yl]propyl methanesulfonate and 1 ,2,3,4- 
tetrahydroisoquinoline instead of AHferf-butoxycarbonyl>AK4-plperidyl)amine. the 
desired compound was obtained (yield: 57%). 

1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.78 - 2.85 (complex signal, 4 H), 3.20 (t, J = 
6.3 Hz, 2 H), 3.72 (s, 2 H), 4.63 (t, J = 6.3 Hz, 2 H), 6.81 (dd, J 0 = 1.5 Hz. J m = 4.5 
25 Hz, 2 H), 6.86 - 7.17 (complex signal, 10 H), 7.30 (m, 2 H), 7.86 (s, 1 H), 8.31 (dd, 
J 0 =1.5Hz.J m = 4.5Hz,2H). 

EXAMPLE 158 

4,6-Bis(4-fIuoropheny1)-2-p-(4-phenylpiperazin-1-yl)ethyl]-5-(4- 

py ridyl)py razolo [3,4-b]py rid Ine 

30 Following a similar procedure to that described in example 1 1 1, but using 2-{4,6- 
bis(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-b]pyridin-2-yi]ethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4.6-bis(4-fluorophenyi)-5-(4- 
pyridyl)pyrazolo[3,4-b]pyrldin-2-y0propyl methanesulfonate and 1- 
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phenylpiperazine instead of W-(ferf-butoxycarbonyl)-A/-(4-piperkJyl)amine, the 
desired compound was obtained (yield: 71%). 

1 H NMR (300 MHz, CDCb) 8 (TMS): 2.69 (m. 4 H), 3.10 (t, J = 6.4 Hz, 2 H), 3.16 
(m. 4 H), 4.59 (t, J = 6.4 Hz, 2 H), 6.82 (dd. J„ = 1.8 Hz. J„, = 4.5 Hz, 2 H), 6.86 - 
5 7.02 (complex signal. 9 H), 7.14 (m, 2 H). 7.29 (m, 2 H). 7.86 (s, 1 H). 8.32 (dd, J 0 
= 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 159 

4,6-Bls(4-fluorophenyl)-2-[2-[4-{1 -plperidyl)piperidin-1 -yl]ethyl]-5-(4- 

pyridyl)pyrazolo[3,4-b]pyridine 

10 Following a similar procedure to that described in example 111, but using 2-[4,6- 
bis(4-fluorophenyl>5-(4-pyridyl)pyrazolo[3,4-/)]pyridin-2-yl]ethyl methanesulfonate 
(Obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazoloP,4-b]pyridin-2-yl]propyl methanesulfonate and 4- 
piperidinopiperidine instead of iV-(ferf-butoxycarbonyl)-W-(4-piperidyl)amlne, the 

1 5 desired compound was obtained (yield: 51 %). 

1 H NMR (300 MHz. CDCI3) 5 (TMS): 1 .40 - 1.60 (complex signal, 8 H). 1 .78 (m, 2 
H), 2.04 - 2.22 (complex signal. 3 H), 2.48 (m, 4 H), 2.96 (m, 4 H). 4.52 (t, J = 6.4 
Hz, 2 H). 6.82 (dd. J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 7.00 (t, 
J = 8.6 Hz, 2 H), 7.13 (m. 2 H), 7.29 (m, 2 H), 7.85 (s, 1 H), 8.31 (dd. J 0 = 1 .5 Hz, 

20 J m = 4.5 Hz. 2 H). 

EXAMPLE 160 

3-[A/-[2-[4,6-Bis(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-b]pyrldln-2- 

yl]ethyl]-W-methylamlno]proplononitrile 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
25 bis(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-b]pyridin-2-yl]ethyl methanesulfonate 
(obtained In example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3.4-Z>]pyridin-2-yQpropyl methanesulfonate and 3- 

(methylamino)propiononitrile instead of AKf©rf-butoxycarbonyl)-AK4- 
piperidyQamine, the desired compound was obtained (yield: 50%). 
30 1 H NMR (300 MHz, CDCI3) 8 (TMS): 2.35 (complex signal, 5 H), 2.71 (t, J = 6.4 
Hz, 4 H), 3.13 (t, J = 5.9 Hz, 2 H), 4.50 (t, J = 5.9 Hz, 2 H), 6.83 (dd, J„ = 1.6 Hz, 
J m = 4.4 Hz, 2 H), 6.90 (t, J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7 Hz, 2 H), 7.17 (m, 2 H), 
7.31 (m, 2 H), 7.87 (s, 1 H). 8.32 (dd. J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H). 
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EXAMPLE 161 

■ 

W-Methyl-[2-[4,6-bis(4-fIuorophenyl)-5-(4-pyridy1)pyrazo!o[3 f 4-b]pyridin-2- 

yl]ethyl]amine 

« 

Following a similar procedure to that described in example 111, but using 2-[4,B- 
5 bis(4-fluorophenyl>5-(4-pyridyl)py methanesulfonate 
(obtained In example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-{4- 
pyridyl)pyrazoIo[3,4-b]pyridin-2-yl]propyl methanesulfonate and methylamine 

■ 

instead of /V-((erf-butoxycarbonyl)-/V-(4-piperidyl)amine f the desired compound 
was obtained (yield: 51 %). 
10 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.61 (broad s, NH + H 2 0) f 3.25 (t, J = 5.6 
Hz, 2 H), 4.57 (t, J = 5.6 Hz, 2 H), 6.82 (dd, J 0 = 1 -5 Hz, J ro = 4.5 Hz, 2 H), 6.90 (t, 
J = 8.7 Hz, 2 H), 7.00 (t t J - 8.6 Hz, 2 H), 7.14 (m. 2 H), 7.29 (m, 2 H), 7.84 <s, 1 
H). 8.31 (dd, Jo = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 162 

1 5 2-[2-[4-(teft-Butoxycarbonyl)piperazin-1 -yHethyl]-4 f 6-(4-f!uorophenyl)--5-{4- 

pyridyl)pyrazolo[3,4-b]pyridine 

Following a similar procedure to that described in example 111, but using 2-[4,6- 
bis(4-fluorophenyl)-5-(4-pyridil)pyrazolo[3,4-i>]pyridin-2-yl]ethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis(4-fluorophenyl)-5-(4- 
20 pyridyl)pyrazolo[3 t 4-b]pyridin-2-yl]propyl methanesulfonate and 1-(ferf- 
butoxycarbonyl)piperazine instead of /V-(tert-butoxycarbonyl)-W-(4-piperidyl)amine, 
the desired compound was obtained (yield:. 63%). 

1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.45 (s, 9 H), 2.46 (m, 4 H), 3.05 (t, J = 6.4 
Hz, 2 H), 3.40 (m, 4 H), 4.54 (t, J = 6.4 Hz, 2 H), 6.82 (dd, J 0 = 1 .6 Hz, J m = 4.4 
25 Hz, 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 7,00 (t, J = 8.6 Hz, 2 H), 7.1 5 (m, 2 H), 7.30 (m, 
2 H), 7.86 (s, 1 H), 8.33 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 163 
4 f 6-BIs(4-fluorophenyl)-2-[2^pfperazIn-1^ 

bjpyridine 

30 Following a similar procedure to that described In example 36, but using 2-[2-[4- 
(ferf-butoxycarbonyl)piperazin-l-yq^ 

pyridyl)pyrazolo[3,4-b]pyridine (obtained in example 162) instead of 2-[1-(tert- 
butoxyrarbonyl)piperidin-4-yil^,6«bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 1 4- 
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• ■ 

b]pyridine, the title compound was obtained (yield: 62%). 

1 H NMR (300 MHz, CDCfe) 8 (TMS): 1.56 (broad s, NH + H 2 0), 2.45 (m, 4 H), 2.85 
(m. 4 H), 3.00 (t, J = 6.4 Hz, 2 H), 4.55 (t, J = 6.4 Hz, 2 H), 6.82 (dd, J„ = 1 .6 Hz, 
J m = 4.4 Hz, 2 H), 6.89 (t, J = 8.7 Hz, 2 H), 7.03 (t, J = 8.7 Hz. 2 H), 7.14 (m, 2 H), 
5 7.30 (m. 2 H), 7.86 (s, 1 H), 8.32 (dd, J 0 = 1 .5 Hz. J m = 4.5 Hz, 2 H). 

EXAMPLE 164 

4,6-Bis(4-fIuorophenyl)-5-(4-pyrldyI)-2.vlnyIpyrazolo[3,4-b]pyridine 

A solution of 2-[4,6-bis(4^uorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yl]ethyl 
methanesulfonate (0.15 g, 0.3 mmol, obtained in example 118 section a) and KOH 

1 0 (0.02 g, 0.3 mmol) In toluene (4 mL) was heated to 1 00 °C reflux overnight. Water 
and EtOAc were added and the phases were separated. The aqueous phase was 
saturated with NaCI (solid) and extracted with EtOAc. The combined organic 
phases were dried over Na 2 S0 4 and concentrated to dryness. The crude product 
obtained was purified by chromatography on silica gel using hexane-EtOAc 

15 mixtures of increasing polarity as eluent, to afford 110 mg of the title compound 
(yield: 90%). 

1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 5.27 (dd, Jgem = 1.8 Hz, J*« = 8.7 Hz, 1 H), 
6.22 (dd. J gem = 1.4 Hz, J^c = 15.4 Hz, 1 H), 6.83 (dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 
H). 6.91 (t J = 8.7 Hz. 2 H). 7.01 (t, J = 8.6 Hz, 2 H), 7.15 (m, 2 H). 7.17 - 7.34 
20 (complex signal, 3 H). 7.90 (s, 1 H), 8.33 (dd, J 0 = 1 .5 Hz, J m = 4.5 Hz, 2 H). 

EXAMPLE 165 

2-[/V-[2-[4,6-BIs-(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 1 4-6]pyridin-2- 

yl]ethyl]-A/-(2-hydroxyethyl)arnlno]ethanol 

Following a similar procedure to that described In example 111, but using 2-[4,6- 
25 bis-(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yllethyl methanesulfonate 
(obtained In example 116 section a) Instead of 3-[4,6-bis-(4-fluorophenyl)-5-(4- 
pyridyl)pyrazo!op,4-b]pyridin-2-yl]propyl methanesulfonate and 2-(2- 
hydroxyethylamino)ethanoi instead of /V-(tert-butoxycarbonyl)-AH4- 
piperidyljamine, the desired compound was obtained (yield: 51 %). 
30 1 H NMR (300 MHz, CDCI 3 ) 8 (TMS): 1.50 (broad s, 2 OH + H 2 0), 2.73 (t, J = 5.0 
Hz, 4H). 3.21 (t J = 5.6 Hz, 2 H). 3.52 (t. J " 5.0 Hz, 4 H), 4.54 (t, J = 5.4 Hz, 2 H), 
6.82 (dd. Jo - 1 .5 Hz. J* = 4.5 Hz. 2 H), 6.89 (L J = 8.7 Hz, 2 H), 6.99 (t, J = 8.7 
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Hz, 2 H),.7.13 (m, 2 H), 7.29 (m. 2 H), 7.89 (s, 1 H), 8.32 (dd, J 0 = 1.8 Hz. J m = 4.5 
Hz, 2 H). 

EXAMPLE 166 

W-Cyclopropyl-{2-[4 p 6-bis(4-fluorophenyl)-5-{4-pyridyl)pyrazolo[3 > 4-b]pyridin- 
5 2-yQethyQamlne 

Following a similar procedure to that described in example 1 1 1 , but using 2-[4,6- 
bis-(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-D]pyridin-2-yIlethyl methanesulfonate 
(obtained in example 116 section a) instead of 3-[4,6-bis-{4-fluorophenyl)-5-(4- 
pyridyl)pyrazolo[3 l 4-b]pyridin-2-yrjpropyi methanesulfonate and cyclopropylamine 
10 instead of A/-(ferf-butoxycarbonyl)-yV-(4-piperidyl)amine, the desired compound 
was obtained (yield: 47%). 

1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 0.30 (m, 2 H), 0.45 (m, 2 H), 1.60 (broad s, 
NH + H 2 0), 2.20 (m, 1 H), 3.36 (t, J = 5.7 Hz, 2 H), 4.55 (t, J = 5.7 Hz, 2 H), 6.82 
(dd, J 0 = 1.5 Hz, J m = 4.5 Hz, 2 H), 6.90 (t. J = 8.7 Hz, 2 H), 7.00 (t, J = 8.6 Hz, 2 
1 5 H), 7.14 (m, 2 H), 7.30 (m, 2 H), 7.82 (s. 1 H). 8.32 (dd, J c = 1 .5 Hz, J m = 4.5 Hz, 2 
H). 

EXAMPLE 167 

W-[2-[4 f 6-Bis(4«fluoropheny0-5-(4-pyridyl)pyrazolo[3 > 4-b]pyridin-2- 

yl]ethyl]acetamide 

20 Following a similar procedure to that described in reference example 1 section a, 
but using acetyl chloride instead of 4-fluorobenzoyl chloride and 2-(2-aminoethyl>- 
4,6-bis(4-fluorophenyI)-5-(4-pyridyl)pyrazolop,4-b]pyridine (obtained in example 
90) Instead of A/.O-dimethylhydroxylamine, the desired compound was obtained 
(yield: 48%). 

25 1 H NMR (300 MHz, CDCI 3 ) 5 (TMS): 1 .98 (s, 3 H), 3.95 (m, 2 H), 4.58 (t, J = 5.4 
Hz, 2 H), 6.47 (m, NH), 6.83 (d, J = 9.0 Hz, 2 H), 6.91 (t, J = 8.7 Hz, 2 H). 7.01 (t, J 
= 8.6 Hz, 2 H). 7.14 (m, 2 H). 7.28 (m, 2 H), 7.82 (s. 1 H), 8.33 (d, J = 9.0 Hz, 2 H). 

EXAMPLE 168 

W-[2-I4 1 6-BIs(4-fluorophenyl)-5-(4-pyridyI)pyrazolo[3,4-b]pyridln-2-yl]ethyr]- 
30 A/'-isopropylurea 

To a solution of 2-(2-aminoethyl)-4.6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4- 
6]pyridine (0.06 g, 0.15 mmol, obtained in example 90) in DMF (1 mL), 
isopropylisocyanate (0.02 g, 0.18 mmol) was added under argon atmosphere. This 
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was stirred at room temperature for 2 days. The solvent was concentrated again 
and diethyl ether was added to the residue obtained. The solvent was 
concentrated, to afford 38 mg of title compound in solid form (yield: 50%). 
1 H NMR (300 MHz, CDCfe) 6 (TMS): 1.05 (d, J = 6.3 Hz, 6 H), 3.84 (m, 3 H), 4.22 
5 (m. NH), 4.58 (t, J = 5.4 Hz, 2 H), 5.30 (m, NH). 6.82 (dd. J 0 = 1 .4 Hz, J m = 4.6 Hz, 
2 H), 6.91 (t, J = 8.7 Hz, 2 H). 7.00 (t, J = 8.6 Hz, 2 H), 7.13 (m, 2 H). 7.28 (m, 2 
H), 7.84 (s. 1 H), 8.32 (dd, J 0 = 1 .5 Hz, Jm = 4.5 Hz, 2 H). 

EXAMPLE 169 

/7-[2-I4,6-Bls(4-fluorophenyl)-5-(4-pyridyl)pyrazoloI3,4-b]pyridin-2- 
10 yljethyllmethanesulfonamlde 

To a solution of 2-(2-aminoethyl)-4.6-bis(4-fluorophenyl)-5-(4-pyridvl)pyrazolo[3,4- 
b]pyridine (0.06 g, 0.15 mmol, obtained in example 90) and DMAP (0.001 g, 
0.0058 mmol) in pyridine (0.6 mL), methanesulfonyl chloride (0.017 mL, 0.22 
mmol) was added under argon atmosphere and cooled with an ice bath (0.017 

1 5 mL, 0.22 mmol). This was stirred overnight at room temperature. The solvent was 
concentrated. The residue was dissolved in CHCI 3 and saturated NaHC0 3 was 
added. The phases were separated. The organic phase was dried over Na 2 S0 4 
and concentrated. The crude product obtained was purified by chromatography on 
silica gel using EtOAc as solvent, and 70 mg of the title compound was obtained 

20 (yield: 95%). 

1 H NMR (300 MHz. CDCI3) 8 (TMS): 2.99 (s. 3 H). 3.86 (m, 2 H). 4.64 (t. J = 5.3 
Hz, 2 H), 5.33 (m, NH), 6.83 (dd, J 0 = 1 5 Hz, J m = 4.5 Hz, 2 H), 6.91 (t. J = 8.7 Hz. 
2 H), 7.01 (t, J = 8.7 Hz, 2 H). 7.14 (m, 2 H), 7.29 (m, 2 H). 7.88 (s, 1 H). 8.33 (dd, 
J 0 = 1.5Hz,J,„ = 4.5Hz,2H). 
05 EXAMPLES 170-178 



Following a similar procedure to that described in example 72, but starting from 
the appropriate compounds in each case, the compounds In the following table 
were obtained: 



Example 


Compound name 

• 


Starting compounds 

* 


LC-MS 


Method 


(min) 


mfz 
[M+Hf 


170 

« 


6-{4-nuorophenylH-(4- 
piperidyl>5-(4-pyrldyl)-1 H- 


Reference example 1, 3- 
amlno-2H-pyrazo!e and 


1 


3.34 


374.1 
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pyrazolo[3,4-b]pyridine 


. Hfert-butoxycarbonyl)- 
piperidlne-4- 
carfoaldehyde 


• * 
* 






171 


6-(4-Fluoropheny!}-4-(2- 

furyf>5-(4-pyridyl}-1W- 

pyrazolo[3,4-6]pyridine 


Reference example 1 t 3- 
am!no-2H-pyrazole and 
furan-2-carbaIdehyde 


1 


• 

5.72 


357.1 


172 


6-{4-Fluoropheny1)-4-(1 tf- 
lmidazoW-yl)-5-<4-pyridyl)- 
1 H-pyrazoloI3,4-6]pyridlne 


Reference example 1, 3- 
amino-2H-pyrazole and 

2H-pyrazole-3- 
carbaldehyde 


1 


3.25 


357.1 


173 


4-(5-Bromothien-2-yl)-6-(4- 
fluoropheny1)-5-(4-pyrIdyl)- 
1 H-pyrazoio[3,4-b]pyridine 


Reference example 1, 3- 
amino-2H-pyrazole and 
5-bromotttophene-2- 
carbaldehyde 


1 


7.46 


450.9 
452.9 


174 


4,6-Bis(4-fluorophenyl)-5- 
(2-methylsulfanylpyrimldin- 
4-yl)-1 H-pyrazolo[3 f 4- 

hlnvridine 


Reference example 19, 
3-amino-2/*pyrazole and 
4-fluorobenzaldehyde 


1 


9.11 


432.2 


175 

• 


5-<2-Chloropyridln-4-yl)- 
4 f 6-bls(4-fIuorophenyl)-1 
pyrazo!o[3,4-b]pyridlne 


Reference example 23, 
3-amIno-2ff-pyrazole and 
4-fluorobenzaldehyde 


1 


8.99 


419.0 
421.0 


176 


6-(4-Fluorophenyl>4-(2- 
phenylethyl)-5-(4-pyrldyl)- 
1 H-pyrazolop^bJpyrldine 


Reference example 1, 3- 
amIno2H-pyrazole and 
3-phenylpropIonaldehyde 


1 


6.52 


395.0 


177 


4-(6-Chloropyridln-3-yl)-6- 
(4-fluorophenyl)-5-(4- 
pyridylH H-pyrazoloI3,4- 
bjpyrldine 


Reference example 1, 6- 

chloropyrldIne-3- 
carbaldehyde and amfno- 
2H-pyrazole 


1 


5.50 


402.0 
404.0 


178 


4-(3,4-Dlchlorophenyf)-1 - 
ethyMH4-fluorophenyl)-5- 
(4-pyridyl)pyr8Zolo[3,4- 
d]pyridine 


Reference example 1 , 
3,4-dichIorobenzaIde- 
hyde and 3-amino-2- 
ethylpyrazole 


1 


■ 

10.56 


462.9 
464.9 



EXAMPLE 179 
6-(4^luorophenylH^1-methylpiperi 

bjpyridine 
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■ 

'. To a suspension of 6-(4-fluorophenyl)4-(4-piperidyl)-5-(4-pyridyl)-1 H-pyrazolo[3 f 4- 
i>]pyridlne (0.24 g, 0-6 mmol, obtained in example 170) in formic acid (0.64 mL) t . 
35-40 % aqueous formaldehyde (0.96. mL) was added. It was heated to 70-80 °C 
for 24 h. It was allowed to cool and 1 N NaOH was added. It was extracted with 
5 CHCb and the combined organic phases were dried over Na 2 S0 4 and 

* 

concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using CHCI 3 -MeOH-NH 3 mixtures of Increasing 
polarity as eluent, to afford 47 mg of the desired compound (yield: 1 9%). 
LC-MS (method 1 ): = 3.28 min; m/z = 388.1 [M+Hf . 
10 EXAMPLE 180 

3-Amino-6-(4-fluorophenyl)-5-(2-methylsulfanylpyrimldln-4-yl)-1H- 

pyrazolo[3,4-b]pyridine 
Following a similar procedure to that described in reference example 15 section c, 
but using 2-chloro-6-(4-fluorophenyl)-5-(2-methylsu^ 
15 carbonitrile (obtained in reference example 22) instead of 3-(1-benzylpiperidin-4- 
yl)-3-oxopnopiononitrile, the title compound was obtained. 
LC-MS (method 1): to = 6.70 min; m/z = 353.0 [M+Hf . 

EXAMPLE 181 

e^-FluorophenylJ-S^-methylsulfanylpyrimidin^^-IH-pyrazolop^- 

20 fcjpyrldlne 

To a solution of 3-amino-6-(4-fluorophenyl)-5-(2-methylsulfanylpyrimidin-4-yl>-1W- 
pyrazoto[3,4-b]pyridine (10.00 g, 28.4 mmol, obtained In example 180) in AcOH 
(52 mL). water (22 mL) and HCI cone. (5.7 mL) t cooled to 0 °C, a solution of 
NaN0 2 (2.30 g, 33.4 mmol) in water (7.5 mL) was added dropwise. It was stirred 

25 for 30 min at 0 °C, and H 3 P0 2 (50% aqueous solution, 56.8 mL) was added slowly. 
It was stirred at 0 °C for 6 h. It was allowed to coo! to room temperature, basrfied 
at 0 °C by slow addition of 6 N NaOH hasta pH = 8 and was extracted with EtOAc. 
The combined organic phases were dried over Na 2 S0 4 and concentrated to 
dryness. The crude product obtained was purified by chromatography on silica gel 

30 using hexane-EtOAc mixtures of increasing polarity as eluent, to afford 4.00 g of 
the title compound (yield: 42%) 
LC-MS (method 1 ): \r » 7.80 min; m/z = 338.0 [M+H]*. 

EXAMPLES 182-193 
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* 

Following a similar procedure to that described in examples 6 and 7, but starting 
from the appropriate compounds in each case, the compounds in the following 
table were obtained: 



Example 


Compound name 


Starting compounds 


LC-MS 


Method 


u 

(mln) 


m/z 
[M+Hf 


182 


4,6-Dlphenyl-5-<4-pyridyl)-2-{2- 
(tetrahydropyran-2-y1oxy)ethyQ- 
pyrazolo[3,4-6]pyridine 


Example 2 and 2-{2- 
bromoethoxy)tetra- 
hydropyran 


1 


6.70 


477.1 


183 


6-<4-FhJorophenyl}-4-(2-furyl)-2- 

methyl-5-(4-pyridy!)pyra2olo[3 l 4- 

blpyridlne 


Example 171 and 
(odomethane 


1 


5.32 


371.1 


184 


6-(4-nuorophenyl)-2-methy!-4-(1 - 
methyM H-imldazol-4-yl)-5-{4- 
pyridyt)pyrazoIo[3,4-6]pyridIne 


Example 172 and 
iodomethane (2 
equivalents) 


1 


3.66 


3852 


185 


6-(4-Fluorophenyl)-5-(2- 

methytsulfany!pyrImldfn-4-yl)-2- 

[2-{tetrahydropyrar>2- 

y!oxy)ethyl]-pyrazolo[3,4- 

bjpyrldlne 


Example 181 and 2- 
(2-bromoethoxy> 
tetrahydropyran 


4 


I 8.79 


46B.1 


186 


6-<4-Fluorophenyl)-5-(2- 

methylsu!fanylpyrimidin-4-yl)-2- 

p-(tetrahydropyran-2- 

y!oxy)propylj-pyrazolop,4- 

b]pyr(dlne 


Example 181 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


9.11 


4802 


187 


4,6-Bls(4-fluorophenyl)-5-(2- 

methylsulf^ylpyrimidli>4-yI)-2- 

[3-(tetrahydropyran-2- 

ytoxy)propy!]-pyrazolop,4- 

bjpyrtdlne 


Example 174 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


10.26 


5742 


188 


4-(5-Bromothlen-2-yl)-6-(4-fluoro- 
phenyl)-2-methyl-5-(4-pyridyl)- 
1 W-pyrazo!o{3,4-b]pyridlne 


Example 173 and 

• 

iodomethane 


1 


6.94 

• 


464.9 
466.9 


189 


6-(4-F1uorophenyf)-2-methyl-5-{2- 
methylsulfanytpyrimldin-4- 


Example 181 and 
Iodomethane 


1 


7.29 


352.0 



• 
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yl)pyrazoloI3,4-b]pyridlne 










190 


5-(2-Ch!ort)pyrfdln-4-yl)-4.6-*)*s(^ 

• 

fluorophenyl)-2-methyfpyrazo!o- 
P.4-fc]pyr1dine 


Example 175 and 
iodomethane 


1 


8.55 


433.0' 
435.0 


191 


6^4-Huorophenyl>4-(2-phenyl- 
ethyf)-5-(4-pyridyl)-2-p- 
(tetrahydropyran-2-y!oxy)propyl}- 
pyra20to[3 t 4-£>]pyr{dln© 


Example 176 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


7.74 


537.0 


192 


4-(6-Ch!oropyrldlrv3-yl)-6-(4- 
fluorophenyl)-5-(4-pyridy1)-2-[3- 

* 

(tetrafiydropyran-2-ytoxy)propyl]- 
pyrazolo[3,4-b]pyndine 


• 

Example 177 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


9.05 


544.2 
546.2 

m 


193 


4-(&Chloropyrldirv3-yf)-6-{4- 

fluorophenyl)-2-methyl-6-{4- 

pyridyljpyrazolop^felpyridfne 


Example 177 and 
Iodomethane 


1 


5.34 


416.1 
418.1 



EXAMPLE 194 

5-(2-Methylsulfanylpyrim!dln-4-yl)-2-[3-{tetrahydropyran-2-yloxy)propyl]-6K3- 
5 trlfluoromethylphenyl)pyrazolo[3,4-blpyridlne 

Following a similar procedure to that described in examples 6 and 7, but starting 
from 5-[2-(methylsulfanyl)pyrimidin-4-yi]-6-[3-(trifluoromethyl)phenyl]-1 H- 

pyrazolop,4-fc]pyridine (obtained in example 126) and 2-{3- 

■ 

bromopropoxyjtetrahydropyran, the title compound was obtained. 
10 1 H NMR (300 MHz, CDCI 3 ) 5 (IMS): 1 .50 - 1 .90 (m, 4 H). 2.40 (complex signal, 5 
H), 3.37 - 3.50 (m, 4 H), 3.85 (m, 2 H). 4.53 (m, 1 H), 4.65 (m. 2 H), 6.68 (d, J = 
5.1 Hz, 1 H), 7.40 (t, J = 7.8 Hz, 1 H), 7.52 (d, J = 7.6 Hz, 1 H), 7.61 (d. J = 7.5 Hz, 
1 H), 7.93 (s, 1 H), 8.13 (s, 1 H), 8.32 (d, J = 5.1 Hz, 1 H), 8.49 (s, 1 H). 

EXAMPLE 195 

1 5 6-(4-Fluorophenyl)-2-methyl-5-(4-pyrldyl)-4-[5-(3-pyrldyl}thIen-2- 

yl]pyrazolo[3,4-b]pyrld!ne 

A suspension of 4-(5-bromothien-2-yl)-6-(4-fluorophenyl)-2-methyl-5-(4-pyridyl)- 
1 W-pyrazolo[3,4-b]pyridine (0.10 g, 0.2 mmol, obtained in example 188), 3- 
pyridyiboronic acid (0.04 g, 0.3 mmol), K 2 C0 3 (0.06 g, 0.4 mmol), Pd(PPh 3 ) 4 
20 (0.017 g, 0.01 mmol), 1 ,2-dimethoxyethane (1.31 mL) and water (0.04 mL) was 
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■ 

heated at 80 °C under argon atmosphere overnight It was allowed to cool and 
diluted with CHCI 3 and water The combined organic phases were dried over 
Na 2 S04 and concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity 

5 as eluent, to afford 35 mg of the desired compound (yield: 50%). 
LC-MS (method 1 ): to = 5.42 min; m/z = 464.0 [M+H]\ 

EXAMPLES 196-202 
Following a similar procedure to that described in example 91 but using the 
adequate starting compounds In each case, the compounds in the following table 

10 were obtained: 



Example 


Compound name 

• 


Starting 
compound 


LC-MS 


Method 


tR 

(mln) 


m/z 
[M+Hf 


196 


2-[4,6-Dlphenyl-5-(4-pyridyi)pyrazolo- 
P,4-b]pyridIn-2-yI]ethanol 


Example 182 


1 

• 


4.67 


393.0 


197 


3-[5-(2-Methyisulfahylpyrimidin-4-yl)-6- 
P-trifluoromethylphenylJpyrazolo-p^ 
6]pyridlrv2-yl]propan-1 -ol 

* 


Example 194 


1 


7.67 


446.0 


198 


2-[6-(4-Flubrophenyl)-5-(2-methyl- 

sulfenylpyrimidin^-yOpyrazolop,^ 

fc]pyrldln-2-yI]ethanol 


Example 185 


1 


6.58 


382.0 


199 


3-[6-{4-Fluoropheny1>5-(2-melh>4- 
sulfanylpyrlmidirv4-yI)pyra2o!op,4- 
b]pyridin-2-yI]propan-1 -ol 


Example 186 


1 


6.79 


396.1 


200 


3-[4 l 6-Bis(4-fluorophenyl)-5-(2-methyl- 
sulfanylpyrimidirM-yOpyrazolop^- 
6]pyrldin-2-yt]propan-1 -ol 


Example 187 


1 


8.10 


490.2 


201 


3-[6-(4-Fluorophenyl>4-(2- 
phenylethyl)-5-(4-pyridyI)pyra20lop t 4- 

• 

b]pyridin-2-yflpropan-1 -ol 


Example 191 


1 


5.80 


453.2 


202 


3-[4-<6-Chloropyridhi-3-y])-6-{4. 

• 

fluoropheny!)-5-<4-pyr!dyl)pyrazo!o- 
p,4-b]pyrIdin-2-y1]propan-1-ol 


Example 192 

■ 


1 


5.88 


460.2 
462.2 



EXAMPLES 203-207 
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Following a simitar procedure to that described in example 56 but. using the 
adequate starting compounds in each case, the compounds in the following table 
were obtained: 



* 

Example 


Compound name 


Starting 
compound 


LC-MS 


Method 


tR 

(min) 


mfz 
[Nl+Hf 


203 


6-(4-Fluorophenyl>-2-methy1-5K2- 

methytsutfonylpyrimtdIn-4- 

yl)pyrazoIop t 4-5]pyridlne 


Example 189 


1 


5.76 


384.0 


204 

* 


3-[5-(2-Methylsutfonylpyrim!dlrv4-yt>6- 
(3-trifluoromethy!phenyi)pyrazolo-P,4- 
b]pyridIn-2-yi]propan-1 -d 


* 

Example 197 


1 


6.39 


478.0 


> 

205 


2-p-(4-Fluorophenyl)-5-(2-methyl- 

sulfonylpyrimWIn-4-y!)pyrazolop,4- 

6]pyrldln-2-yl]ethenol 


Example 198 


1 


5*28 


414.0 


206 


3-{6-(4-Ruorophenyl)-5-(2-methyl- 
suffony!pyi1mldln-4-yl)pyrazD!op,4- 
b]pyridin-2-yf]propan-1 -ol 


Example 199 


1 


5.46 


428.0 


207 


3-[4,6-Bis(4-fluorophenyl)-5^2-methyt- 

sulfonytpyrimldin^-yOpyrazolop^ 

b]pyridln-2-y0propan-1-ol 


Example 200 


1 


6.76 


522.2 



5 EXAMPLE 208 

W-CyclopropyCmethyl-[4-I6-[3-(trifIuoromethyl)phenyl]-1H-pyrazoloI3,4- 

/>]pyridin-5-yl]pyrimldin-2-yl]amlne 

A solution of 5-[2-(methylsulfonyl)pyrimIdin^-yl]-^[3-{trifIuoromethyl)phenyl]-1H- 
pyrazolo[3,4-b]pyridine (90 mg, 02 mmol, obtained in example 127) and 

10 (cyclopropylmethyl)amine (75 mg, 1.0 mmol) in THF (2 mL) was heated in a 
closed vessel at 60 °C overnight. It was allowed to cool and concentrated. The 
crude product obtained was purified by chromatography on silica gel using 
hexane-EtOAc mixtures of Increasing polarity as eluent, to afford 57 mg of the 
desired compound (yield: 67%). 

15 LC-MS (method 1): tR = 8.12 min; mfz = 41 1 .0 [M+H]\ 
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Following , a similar procedure to that described In example 208 but using the 
adequate starting compounds in each case, the compounds in the following table 
were obtained: 



Example 


Compound name 


Ami A A • 

Starting 


LC-MS 


compounds 


Method 


(mln) 


m/z 
[M+HT 


209 


(1 S)^[542^1-Phenyiethylamlno>- 

rwrlm ldin-4-vn- 6-f 3- trifl U orom eth Vt- 

pheny0pyrazato[3,4-6]pyrldIn-2- 
yQpropan-1-oJ 


Example 204 

and (1S)-1- 
phenylethyl- 
amine 


1 


9.11 


519.1 


210 


* 

W-CyclopropyImethyl-I4-[6-(4- 

fluorophenyt)-2-methyIpyrazoloI3 t 4- 

b]pyridln-5-yf]pyrlmIdin-2-yl]aniIne 


Example 203 
and 

(cyclopropyl- 
methyQamine 


1 


6.43 


375.1 


211 


2-[5-p-t(Cyclopropylmethyl)- 
am lno]pyrlrnidin-4-yl]-8-(4-fluoro- 
phenyl)pyrazolo[3 t 4-b]pyridin-2- 
yQethanol 


Example 205 

and 
(cyclopropyW 
methyQamlne 


• 

1 


5.85 


405.1 


212 


3-[5-p-[(Cyclopropy!methyl>- 
am!no]pyrimidin-4-yI>6-(4-fluoro- 
phenyljpyrazolop^dlpyrldin^- 
yI]propan-1-ol 


Example 206 

and 
{cydopropyl- 
methyQamlne 


1 


6.06 


419.1 


213 


3-[542-[(Cyclopropylmethyl)ani!no> 

pyrimidin-4-ylJ-4.6-bis(4-fluoro- 

phenyOpyrazolop^-blpyrldln^- 

yl]propan-1-ol 


Example 207 

and 
(cydopropyi- 
methyl)amlne 


1 


7.63 


513.3 



5 EXAMPLE 214 

4-[4-[4,6-Bls(4-fluorophenyl)-2-methylpyrazo!o[3,4-b]pyridin-5-yl]pyridln-2- 

ylamlno] benzenesuffbnamide 
A mixture of 5^2<hloropyridin^-ylH.6^is(4-fluorophenyl>2-methylpyrazoloI3,4- 
o]pyridlne (100 mg, 0.23 mmol, obtained in example 190) and 4- 
10 aminobenzenesulfonamide (46 jng, 0.27 mmol) was heated at 190 °C overnight It 
was allowed to cool and the crude product obtained was purified by 
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chromatography on silica gel using EtOAc as eluent, to afford 23 mg of the desired 
compound (yield: 17%). 

LC-MS (method 1): to = 6.91 min; mte = 569.0 [M+H]\ 

EXAMPLES 215-230 
Following a similar procedure to that described in example. 72 but using the 
adequate starting compounds in each case, the compounds in the following tables 
were obtained: 

_ , LC-MS 



Example 



215 



216 



217 



218 



219 



220 



221 



Compound name 



Starting compounds 



Method 



mlz 

(m!n) I [M+Hf 



4 l 6-B!s(4-f|uorophenyl)-5- 

(4-pyridy1)pyrazolo-[3 l 4- 

fc]pyridin-3-cl 



Reference example 1, 5- 
amino-1 H-pirazoI-3-ol and 
4-fluorobenzaldehyde 



5.02 401.1 



6-(4-Fluorophenyl>4- 
(3H-imidazol-4-yl)-5-(4- 
pyridyl)-1 ffpyrazoloI3,4- 
Jb]pyridlne 



Reference example 1,3- 
amino-2H-pyrazo!e and 3H- 
imidazoM-carbaldehyde 



1 



3.23 357.1 



6-(4-Ruorophenyl>4- 
(1H-pyrazol-3-y1)-5-<4- 
pyrldylH H-pyrazolo p,4- 
bjpyridine 



Reference example 1 . 3- 
amIno-2H-pyrazole and 2H- 
pyrazoIe-3-carbaldehyde 



4.24 357.1 



3-£6-(4-Fluorophenyl>5- 
(4-pyridyl)-1 tf-pyrazolo- 
P^^pyrldin^-yllphenol 



Reference example 1, 3- 
amino-2H-pyrazole and 3- 
hydroxyb enzaldehyde 



4.99 383.1 



4-Cyc!opropyl-6-(4- 

fluorophenyl)-5-(4- 
pyridyl>-1H-pyra20lo[3 t 4- 

fi]pyrldine 



Reference example 1, 3- 
amino-2H-pyrazole and 
cyclopropanecarbaldehyde 



1 



4.99 ] 331.1 



6-(4-F1uorophenyi>4-(5- 

methyffuran-2-yl)-5-<4- 
pyridyl)-1 H-pyrazolop.4- 
^pyridine 



Reference example 1 , 3- 
amlno-2H-pyrazole and 5- 
methylftiran-2-carba!dehyde 



8.45 445 



4-(5-Bromofuran-2-yI}-6- 
(4-fluorophenyl>5-<4- 
pyrldyl)" 1 H-pyrazolop.4- 



Reference example 1, 3- 
amlno-2tf-pyrazole and 5- 
methylfuran-2-carbaldehyde 



1 



7.02 



435.0 
437.0 
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b]pyridine 



224 



225 



226 



4-(4-Benzyloxyphenyf>8- 
(4-fluorophenyl)-2- 
methyl-5-pyrimIdIn-4-yl- 
1 H-pyrazo!o[3,4- 
fc]pyridlne 

4-(4-Benzyloxyphenyl>6- 
(4-fluorophenyt)-5-(2- 
methylsulfanylpyrtmldbv 
4-yf>-1 H-pyrazolol3,4- 
b]pyridine 

6-(4-Fluoropheny1)-4- 
propyl-5-(4-pyridy!)-1 H- 
pyrazolo[3,4-b]pyridine 

4- (3-Benzyloxyphenyl)-6- 
(4-fluorophenyl)-5-(4- 
pyridy!)-1 H-pyrazolo[3,4- 
b]pyridine 

5- <2-Chloropyridin-4-y1)- 

6- <4-fluorophenyl)-1 H- 
pyrazolo[3,4-b]pyridfne 



Reference example 30, 3- 
amlno-2H-pyrazole and 4- 
benzyloxybenzaldehyde 



Reference example 1 9, 
amino-2H-pyrazole and 4- 
benzyloxyfoenzaldehyde 

Reference example 1 , 3- 
amlno-2W-pyrazole and 
butyraldehyde 

Reference example 1,3- 
amino-2/f pyrazole and 3- 
benzytoxybenzaldehyde 

Reference example 23, 3- 
amlno-2H-pyrazo!e and 
paraformaldehyde 



1 



1 



1 



1 



1 



9.05 474.1 



10.52 520.1 



5.42 333.0 



8.00 I 473.2 



7.73 



3252 
3272 



4-[6-(4-FluorophenyI)-5- 

(4-pyr1dyi)-1H- 
pyrazolo[3 ( 4-b]pyr!dtn-4- 

yl]butan-1-ol 



Reference example 1 ( 3- 
amlno-2H-pyrazole and 5- 
hydroxypentanal 



1 



423 3632 



228 



4-Benzy1-6-(4- 
fluorophenyl)-5-(4- 
pyridyt)-1 W-pyrazolo[3,4- 
fclpyridlne 



Reference example 1, 3- 
amlno-2/^pyrazole and 
phenyiacetaldehyde 



1 



6.37 3812 



WO 2004/076450 



120 



PCT/EP2004/001974 



Example 


Compound name 


Starting 
compounds 


1 H NMR (300 MHz, CDCIJ 8 (TMS) 


229 


4-{4-Benzyloxyph enyl> 
6-(4-fluorophenyi)-2- 
methyt-5-(4-pyridyl)-1 H- 
pyrazofo[3,4-/>lpyrldIne 


Reference example 
1 , 3«amino-2H- 
pyrazole and 4- 

benzyloxy- 
benzaldehyde 


5,06 (s. 2 H) B 6.85 (dd. J 0 = 1.5 Hz, 
J„ = 4.5 Hz, 2 H), 6.91 (m, 4 H), 
6.95 (m, 2 H), 7.23 - 7.40 (m, 7 H). 
6.01 (3, 1 H), 6.35 (dd, Jo = 1.5 Hz, 
J m = 4.5 Hz, 2 H). 10.62 (broad s, 1 
H, NH). 


230 


4,6-Bis(4-f!uoropheny1)- 
5-pyrimidin-4-yl-1 H- 
pyrazo!o[3,4-6]pyrldlne 


Reference example 
30, 3-am!no-2H- 
pyrazole and 4- 

fluorobenzaldehyde 


6.92 - 7.08 (complex signal, 5 H), 
723 (m, 2 H), 7.32 (m, 2 H), 7.99 
(s, 1 H), 8.45 (d, J = 5.1 Hz. 1 H), 
9.03 (s, 1 H), 11.40 (broad s. 1 H, 
NH). 



EXAMPLE 231 
[(2S)-2-[4,6-Bls(4-fluoropheny^ 

yl]ethyIJpyrrolidine-2-carboxamide 

5 a) [(2S)-2-[4,6-Bis(4-fluoroph^ 

yl]ethyl]-1-(benzyloxycarbonyl)pyrrolidine-2-carboxaimIde 

Following a similar procedure to that described in example 48, but starting from 2- 

(2-aminoethylH.6-bis(4-fluorophenyl^ 

(obtained in example 90) and (2S)-1-(benzyloxycarbonyl)pyrrolld!ne-2-carboxylic 
10 acid, the desired compound was obtained. 

LC-MS (method 1): to = 7.13 min; m/z = 659.3 [M+H]*. 
b) Title compound 

Following a similar procedure to that described in example 269, but starting from 
[2-[4,6-bis(4-fluorophenyl)-5-(4-pyrid^ 
15 (ben2yloxycarbonyi)pyrrolidine-2-carboxamide (obtained in section a), the title 
compound was obtained. 

LC-MS (method 1): to = 4.35 min; m/z = 525.2 [M+H] + . 

EXAMPLE 232 

2-[2-(4 > 6-Diphenyl-5-(4-pyridyI)pyrazoIo[3 > 4-b]pyridin-2-yl)ethylamino]ethahol 
20 a) 2-[4,6-Diphenyl-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yllethyl 
methanesuifonate 
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Following a similar procedure to that described in example 12 section b, but 

m 

starting from 2-[4,6<Iiphenyl-5-(4-pyridyI)py^ 
(obtained in example 196), the desired compound was obtained. 
1 H NMR (300 MHz, CDCI 3 ) S (TMS): 2.94 (s. 3 H), 4.76 (m. 2 H) ( 4.85 (m, 2 H), 
5 6.88 (d, J 0 s 1.5 Hz, = 4.5 Hz, 2 H), 7.15- 7.90 (complex signal, 10 H), 8.27 (s f 
1 H), 8.28 (dd, Jo = 1 .5 Hz, J m = 4.5 Hz, 2 H). 
b) Title compound 

Following a similar procedure to that described in example 111, but starting from 
2-[4,6^iphehyl-5^4-pyridyI)pyra^ methanesutfbnate 
10 (obtained in section a) and 2-amino-1-ethanol, the desired compound was 
obtained. 

LC-MS (method 1): to = 3.89 min; m/z = 436,1 [M+H]*. 

EXAMPLE 233 

6^4^luorophenyI)-2^ethyl^*(3-pyridyl)-5-(4-pyridyl)pyi^oIo[3,4-bIpyridine 
15 To a solution of 4-(6-chloropyridin-3-yl)-6-(4-fluorophenyl)-2-methyl-5-(4- 
pyridyI)pyrazoloI3,4-/)]pyridine (74 mg, 0.2 mmol, obtained in example 193) In 
AcOH (1 mL), Zn (72 mg, 1.1 mmol) was added under argon atmosphere and the 
mixture was heated to reflux overnight. It was allowed to cool and concentrated. 
The residue was treated with saturated NaHC0 3 and it was extracted with CHCI3. 
20 The organic phase was dried over Na2S04 and concentrated to dryness. The 
crude product obtained was purified by chromatography on silica gel using 
hexane-EtOAc-MeOH mixtures of increasing polarity, to afford 2.4 mg of the title 
compound (yield: 4%) 

LC-MS (method 1): = 4.02 min; m/z = 382.2 [M+H] + . 
25 EXAMPLES 234-235 



Following a similar procedure to that described in reference example 15 section c, 
but starting from the appropriate compounds in each case, the compounds in the 
following table were obtained: 









LC-MS 


Example 

• 


Compound name 


Starting compounds 


Method 


t R (mln) 


m/sc 
[M+HJ* 


234 


6-<4-Ruorophenyt)-3-methy1- 
5-(2-methyl$utfanyfpyrimtiirh 


Reference example 

* 

29 and hydrazine 


1 


8.57 


352.0 
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• 


4-yl)-1 H-pyrazolo[3,4- 
i)]pyridlne 


monohydrate 




* 




235 


3-Amlno-5-{2-methy!su!fanyl- 
pyrimidin-4-yl)-6-phenyM W- 
pyra2oto[3,4-£]pyrid1ne 


Reference example 
28 and hydrazine 
monohydrate 


1 


6.55 


335.0 



EXAMPLES 236-237 
Following a similar procedure to that described in example 77, but starting from 
the appropriate compounds in each case, the compounds in the following table 
5 were obtained: 







Starting 
compound 




LC-MS 




Example 


Compound name 


Method 


t R (min) 


m/r 
[M+HJ* 


236 


5-(2-Methytsutfanylpyi1mldin-4-yl)- 6- 
phenyMtf-pyr8zolop,4-to]pyrld!ne 


Example 235 


1 


7.54 


320.0 


237 


6-(4-Fluorophenyl)-4-^ eth y^- 5 K 2 * 
methylsulfanylpyrirnld1n-4-yl)-1 H- 

pyrazoIo[3,4-b]pyrldIne 


Example 147 


1 


4,42 


305.0 



EXAMPLE 238 
5^2^etho2^pyrimIdin-4-yl)^-(3^ 

£)]pyridine 

10 To a solution of 5-[2-(methylsuifonyl)pyrimidin^yfr6^ 

1W-pyrazolo[3,4-b]pyridine (90 mg f 0.2 mmol, obtained in example 127) in MeOH 
(5 mL) in a closed vessel, sodium methoxide (1 1 mg, 0.2 mmol) was added and 
heated to 60 °C for 24 h. Then, sodium methoxide (11 mg, 0.2 mmol) was added 
and It was stirred at 60 °C for 2 h more. It was allowed to cool and was 

15 concentrated. EtOAc and buffer (pH = 5.3) were added. The phases were 
separated and the organic phase was washed with water, dried over Na2S04 and 
concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using hexane-EtOAc mixtures at 50%, to afford 38 
mg of the title compound (yield: 47%) 

20 LC-MS (method 1): tR = 7.71 min; m/z = 372.0 [M+H]*. 

EXAMPLES 239-242 



i 
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Following a similar procedure to that described in reference example 1 section a, 
but starting from the appropriate compounds in each case, the compounds in the 
following table were obtained: 



Example 


Compound name 


Starting 
compound 


LC-MS 


Method 


t« (mln) 


m/z 
[M+Hf 


239 


N-g-[4 f 6-(Dlphenyl)-5-(4- 

pyridyl)pyrazolo[3,4-6]pyridlri-2» 

yl]ethyf]acetamide 


Example 142 and 
acetyl chloride 


1 


5.34 


434.1 


240 


N-|3-[4 f 6-Bis(4-fiuorophenyl)-6- 

(4-pyrfdyl)pyra2o!ol3 l 4-/)]pyrid!n- 

2-yQpropyQacetamfde 

• 


Example 95 and 
acetyl chloride 


1 


5.31 


484.1 


241 


N-p-{4,6-Diphenyl-5-(4- 
pyridyl)pyrazolo[3 t 4-b]pyridin-2- 
yt)ethy!]-N-(2-hydroxyethyl)- 
acetamlde 


Example 232 and 
acetyl chloride 


1 


5.27 


478.1 


242 


AH2-[4>Bls(4-fluorophenyl>5- 

(4-pyrtdyl)pyra2olo[3 l 4-*]pyridIn- 

2-yQethyqpropIonamide 


Example 90 and 
propionyl chloride 


1 


5.39 


4S4.1 



5 EXAMPLE 243 

W-PHi^B-Bist^fluorophenylJ^^pyridylJpyi^oIoIS^-blpyridin-a- 

yl]propy1]methanesulfonamide 

Following a similar procedure to that described in example 169, but starting from 
2-(3-aminopropy!H.6-bis(4-fluorophenyl>5-(4-pyridyl)pyrazolo[3A6]pyridin^ 

10 (obtained in example 95), the desired compound was obtained. 
LC-MS (method 1): = 5.79 min; m/z = 520.1 [M+Hf. 

EXAMPLE 244 

5-(2-AmInopyr!mIdin-4-y1)-€-(3-trifluoromethylphenyl)-1H-pyrazo!ot3 i 4- 

bjpyridine 

15 A solution of THF (20 mL) saturated with NH 3 (g) at -20 °C was added over 5-[2- 
(methylsutfonyi)pyrimidin^yl]-6-[3-(trifluoromethyl 

b]pyridine (90 mg f 0.2 mmol, obtained in example 127) in a closed vessel. It was 
stirred at room temperature for 2 days and concentrated. The crude product 
obtained was purified by chromatography on silica gel using hexane-EtOAc 
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mixtures of increasing polarity as eluent, to afford 7 mg of the title , compound 
(yield: 9%) 

LC-MS (method 1 ): to = 6.01 mln; m/z = 357.0 [M+HI*. 

EXAMPLE 245 
5 N-[5H2-MethylsuIfanylpyr!mM 

pyrazolo[3 y 4-b]pyridin-3-yl]acetamlde 

A solution of 3-amino-M2-(methylsulfanyl)pyrimidin-4-yIl-6-[3- 
(trifluoromethyl)phenyQ-1H-pyrazolo[3 i 4-f)]pyridine (200 mg, 0.5 mmol, obtained in 
example 123) and acetyl chloride (39 mg, 0.5 mmol) in pyridine (10 mL) was 

10 stirred at room temperature for 3 h. It was concentrated and the residue was taken 
up in a mixture of EtOAc and 1 N NaOH. The organic phase was dried over 
Na2S0 4 and concentrated to dryness. The crude product obtained was purified by 
chromatography on silica gel using hexane-EtOAc mixtures of increasing polarity 
as eluent, to afford 78 mg of the title compound (yield: 37%) 

1 5 LC-MS (method 1 ): to = 8.55 min; m/z = 445.0 [M+H]\ 

EXAMPLE 246 

A/-CyclQpropytmethyl-[4H3-ben^ 
trifluoromethy1phenyl)-1 W^yrra^ 

a) W-Benzyloxycarbonyl-l5-(2-methylsulfanylpyrinnidln-4-yl)-6-(3- 

20 trifluoromethylphenyl)-1«-pyra2olo[3 f 4-f>]pyridin-3-ii]amine 

Following a similar procedure to that described In example 245, but starting from 
3-amino-5-[2-(methylsutfany!)pyrim 

pyrazolol3,4-fc]pyridine (obtained In example 123) and benzyl chloroformate, the 
desired compound was obtained. 
25 LC-MS (method 1): to = 10.00 min; m/z = 537.1 [M+H] + . 

b) A/.BenzyIoxycarbonyl-[5-(2-methylsulfonylpyrimidin-4-yl)-6-(3- 
trifluoromethylphenyO-l/Z-pyrazoloIS^lPyridin^-yllamlne 

Following a similar procedure to that described in example 56, but starting from 
benzyloxyrart>ony1-[5-(2-meth^ 
30 1H-pyrazoIo[3,4Hb]pyridin-3-yl]amine (obtained in section a), the desired 
compound was obtained. 

LC-MS (method 1 ): to = 8.47 min; m/z = 567.1 [M+H] + . 

c) Title compound 
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Following a similar procedure to that described in example 208/ but starting from 
/V-benzyloxyrarbonyI-[5-(2-methytsulfo^ 

trifluoromethytphenyJV1H-pyraz^ (obtained in section b) 

and (cyclopropylmethyl)amine, the desired compound was obtained. 
5 LC-MS (method 1 ): t* = 9.44 min; vnlz = 560.3 [M+HJ\ 

EXAMPLE 247 
A^-frB-Bis^-fluorophenyO^^-pyrid^ 

hydroxyacotamide 

Following a similar procedure to that described in example 48. but starting from 2- 
10 (2-aminoethylH«6-bis(4-fluoropheny^ 

(obtained in example 90) and hydroxyacetfc acid, the title compound was 
obtained. 

LC-MS (method 1): to = 4.84 min; m/z = 486.1 [M+H]\ 

EXAMPLE 248 

15 Af-[2-[4 > 6^is(4-fluorophenyl)^^4-pyridyl)pyrazolo[3 J 4-fc]pyridin^ 

yl]ethy0piperidine-4-carboxamide 

a) Af-[2^4 f 6-Bis(4-fIuorophenyl)-5-(4-pyrIdyl)pyrazolo[3 l 4-d]pyridin-2- 
yl]ethyl]-1 -{fert-butoxycarbony I)pi peridine-4-carboxamide 

Following a similar procedure to that described in example 48, but starting from 2- 
20 (2"aminoethylH»^bis(4-fluorophenyI)-5-(4-pyridyl)pyrazolo[3 > 4-b]pyridine 

(obtained in example 90) and 1-(fert-butoxycarbonyl)piperidine-4-carboxylic acid, 
the desired compound was obtained. 

b) Title compound 

Following a similar procedure to that described in example 36, but starting from W- 
25 [2-[4,6-bis(4-fluorophenyl)-5-(4-pyridy0^ 

butoxycarbonyl)plperidine-4-carboxamide (obtained in section a), the title 
compound was obtained. 

LC-MS (method 1): to = 4.29 min; m/z = 539.2 [M+H]*. 

EXAMPLE 249 
30 N-[244 f 6-Bis(4-fluorophenyI)^4-pyri 

(methylamino)acetamide 
a) W-[2-[4 f 6-Bls(4-fluorophenyl)-5K4-pyridyl)pyrazolo[3,4-b]pyridin-2^ 
ylJethylJ-2-chloroacetamlde 
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Following a similar procedure to that described in reference example 1 section a, 
but starting from 2-<2-aminoettiyl>4«^ bis ( 4 - fluoro Phenyl)-5-(4- 
pyridyljpyrazolop^-tlpyridine (obtained in example 90) and chloroacetyl chloride, 
the title compound was obtained. 
5 LC-MS (method 1 ): to = 5.72 min; m/z = 504.1 , 506.1 [M+Hf. 
b) Title compound 

Following a similar procedure to that described in example 78, but starting from N- 
[2-[4,643is(4.fluoropheny^ 

chloroacetamide (obtained in section a) and methylamine, the title compound was 

10 obtained. 

LC-MS (method 1 ): fe = 4.28 min; m/z = 499.2 [M+Hf. 

EXAMPLE 250 

W-[2-[4,6-Bis(4-fluoropheny0-5-(4-pyridyl)pyrazolo[3,4-b]pyrldin-2-yl]ethyl]-2- 

(2-hydroxyethylamlno)acetamlde 

15 Following a similar procedure to that described In example 78, but starting from W- 
[2-[4.6-bis(4-fluorophenyl>5-(4^yridyl)pyrazoIo[3Ab]pyridin-2-yl]ethyQ-2- 

chloroacetamide (obtained In example 249 section a) and 2-aminoethanol, the title 

compound was obtained. 

LC-MS (method 1): to = 4.29 min; m/z = 529.2 [M+Hf. 
20 EXAMPLE 251 

A/-P-[4 l 6-Bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-5]pyridln-2- 

yrjethyl]nicotinamlde 

a) Nlcotlnoyl chloride hydrochloride 

A solution of nicotinic acid (0.50 g. 4.0 mmol) and POCI 3 (5 mL) was heated at 
25 reflux for 1 .5 h and concentrated. The product obtained was directly used in the 
next reaction. 

b) Title compound 

Following a similar procedure to that described in example 245, but starting from 
2-(2-amlnoemylH.6-bls(4-f]uorophenyl)-5^4-pyridyl)pyrazolo[3,4-b]pyridine 

30 (obtained in example 90) and nlcotlnoyl chloride hydrichloride (obtained In section 
a), the title compound was obtained. 
LC-MS (method 1): = 5.25 min; m/z = 533.1 [M+H] 4 . 

EXAMPLES 252-265 
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Following a similar procedure to thai described tn examples 6 and 7, but starting 
from the appropriate compounds In each case, the compounds In the following 
table were obtained: . 



Example 


Compound name 


Starting 
compound 


LC-MS 


Method 


tR (m!n) 


m/z 
[M+Hf 


252 


4-(4-Benzytoxypheny<)-6-(4-fluwo- 

phenyl)-2-methyl-5-(4-pyridyl)- 

pyrazolo[3,4-fc]pyridine 


Example 229 

and 
lodomethane 


1 


7.53 

* 


487.1 


253 


6-(4-Fluorophenyl)-5-(2-methy*- 
sulfanyIpyrimldin-4-y!)-2-methyl- 
pyrazo!o[3,4-6]pyridine 


Example 181 

and 
lodomethane 


1 


7.13 


352.1 


254 


6-(4-FluonQphenyl)-2 t 4-dimethyl-5-(4- 
Pyridy0pyrazo!o[3 t 4-6]pyrid1ne 


Example 237 

and 
lodomethane 


1 


4.11 


319.00 


255 


4-M-BenzvfoxvDhenvlV6-{4-fIuoro- 

phenyl)-2-methy!-5-(2-<nethylsuffanyl- 

pyrlmldln-^^pyrazolop^bjpyrldlne 


Example 223 

and 
lodomethane 


1 


10.16 


534.2 


256 


2-{1 -Benzy!pyrroIld!n-2-yf methyiH.6- 

bls(4«fluorophenyl)-5-(4-pyridyl)- 

pyrazolo[3,4-6]pyrkiIne 


Example 1 
and 1-benzyt- 
2-chlon> 
methyt- 
pyrrolidlne 


1 


6.10 


558.2 


257 


4-(4-Benzyfoxyphenyl)-6-{4-fluoro- 

phenyl)-2-methyl-5-pyrimidIn-4- 

y!pyrazolo[3,4-^]pyrldine 


Example 222 

and 
lodomethane 


1 


8.72 


468.2 


258 


6-{4-Fluorophenyl)-2-methyl-4-(5- 

methy!furan-2-yI)-5-(4-pyridyl)- 

pyrazolo[3,4-b]pyridine 


Example 220 

and 
lodomethane 


1 


5.85 


385.0 


259 


4-{5-Bromofuran-2-yl)-6-(4-fluoro- 

phenyl)-2-methyl-5-(4-pyridy0- 

pyrazolo[3 t 4-o]pyridine 


Example 221 

and 
lodomethane 


1 


6.48 


449.1 
451.1 


260 


6-(4-Fluorophenyl)-2-methyl-4-propyl- 
5-(4~pyrfdyf)pyrazolo[3,4-6]pyridine 


Example 224 

and 
lodomethane 


1 


4.88 


347.0 
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261 


4-(3-Benzyloxyphenyt)-6-<4-fluon> 
phenyl>2-mettiyl-5-(4-pyridyI)- 

rivrazfifoR 4-blnvridfnA 


Example 225 
and 

IVUWI 1 IwU NDI 10 


1 


7.79 


487.0 


262 


8^4-Fluorophenyl)-4-(2-phenyl)ethyL 
2-methyW6-(4-pyridyt ) pyrazo to p ,4- 

ojpyi iviuio 


Example 176 
and 


1 • 


5.94 


409.0 


263 


5-{2-ChloropyridIn-4-yl)-6-{4- 

• 

fluorophenyl)-2-methyIpyrazolo[3,4- 


Example 226 
and 

iVvvi nou icu io 


1 


7.30 


339.2 
341.2 


264 

* 


4- Benzyl-6-{4-fluorophenyt>-2-methyl- 

5- <4*pyridy))pyrazo!o[3,4*b]pyrtdlne 


Example 228 

and 
iodomethane 


1 


5.95 


3952 


265 


4-[6-{4-Ruorophenyl>2-methy)-5-{4- 

pyrldyl)pyrazo!o[3,4-o]pyridIrv4- 

yf]butan-1-ol 


Example 227 

and 
Iodomethane 


1 


3.69 


3772 



EXAMPLE 266 
4^6K4-Fluorophenyl)-2HTiethyl-5^ 
5 yljphenol 

To a solution of 4-(4-bertzylox7phenyl)^^4-fluorophenyl)-2-methyl-5-(4- 
pyridyl)pyrazolo[3,4"Jb]pyridine (112 mg, 0.2 mmol, obtained In example 252) in 
EtOH (13 mL) v 10% Pd/C (20 mg) was added and it was hydrogenated under 
atmospheric pressure at room temperature for 2 days. It was filtered through 
10 celrte, washed with EtOH and concentrated. The crude product obtained was 
purified by chromatography on silica gel using hexane-EtOAc-MeOH mixtures of 
increasing polarity as eluent, to afford 61 mg of the title compound (yield: 67%) 
LC-MS (method 1 ): = 4.65 min; m/z = 397.1 [M+H]*. 

EXAMPLE 267 

1 5 ^-[6-(4-Fluorophenyl)-5-(2-methyIsulfanylpyrimidin-4-yl)-1 W-pyrazoIo[3,4- 

* 

fc]pyrtdln-3-y!]acetamIde 

Following a similar procedure to that described In example 245, but starting from 
3-amino-6-(4-fluorophenyl)-5-(2-methylsulfanylpyrimidin^-yl)pyrazoIo[3 f 4- 
£]pyridine (obtained in example 180) and acetyl chloride, the title compound was 
20 obtained. 
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LC-MS (method 1): t* * 7.01 min; m/z = 395.1 [M+H]*. 

EXAMPLE 268 

W-[5-[2-[(Cyclopropylmethyl)amIno]pyrImidIn^yn^^4^uorophenyl)-1^ 

pyraolo[3,4-6]pyridin-3-yl]acetamide 
5 a) N-[6^4-Fluoropheny0^2Hfne^ H«pyrazolo[3 f 4- 
b]pyridIn-3-yl]acetam!de and AHP-f^fluorophenylJ-S-p- 

w 

methylsulfonylpyrimidin^-y^ 7- 
oxide 

Following a similar procedure to that described in example 56, but starting from AA 
1 0 [6-{4-fluorophenyl)-5-(2-methylsulfianyIpyrimidin-4-yl)-1 H-pyrazoIo[3,4-b]pyridln-3- 
yl]acetamide (obtained In example 267) and using 2 equivalents of m- 
chloroperbenzoic acid, the title compounds were obtained. 
A/_[6-(4-FIuoropheny1>5-(2-meth^ 

3-yQacetamide: LC-MS (method 1 ): = 5.64 mln; m/z = 427.1 [M+Hf. 
1 5 A/^[6-(4-Fluorophenyl)-5-(2-methylsulfonyIpyrimIdin-4-yl)-1 H-pyrazoloP^fclpyridin- 
3-yl]acetamIde 7-oxide: LC-MS (method 1): t« = 4.44 min; m/z = 443.0 [M+H]\ 
b) Title compound 

Following a similar procedure to that described in example 208, but starting from 
A^6-(4-fluorophenyl)-5-(2-me^ 
20 3-yOacetamide (obtained in section a) and (cyclopropylmethyl)amine, the title 
compound was obtained. 

LC-MS (method 1): i* = 6.19 min; m/z = 418.1 [M+H]*. 

EXAMPLE 269 
3-[6-(4-F!uorophenylM^2-fuiy^^ 
25 yl]propan-1-ol 

a ) 6-(4-Fluorophenyl)-4-(2-furyl)-5-(4-pyridyl)-2-[3-<tetrahydropyran-2- 
yloxy)propyl]pyrazolo[3,4-6]pyridine 

Following a similar procedure to that described in examples 6 and 7, but starting 
from 6-(4-fIuorophenyl>4-(2-fijryl)-5-(4-pyridyl>.1 H-pyrazolo[3,4-i)lpyridine 

30 (obtained in example 171) and 2-(3-bromopropoxy)tetrahydropyran, the desired 
compound was obtained. 

LC-MS (method 1): tR = 7.19 min; m/z = 499.2 [M+Hf. 

b) Title compound 
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Following a similar procedure to that described in example 91 , but starting from 6- 
(4-fluorophenylW2-furyl^ 

yloxy)propy0pyrazolo[3,4-6]pyridine (obtained in section a), the title compound 
was obtained. 

LC-MS (method 1): to = 5.05 min; mfe = 415.1 [M+Hf. 

Following a similar procedure to that described in example 269, but starting from 
the appropriate compounds in each case, the compounds In the following table 

« * 

a 1 ■ 

were obtained: 

• 



Example 


Compound name 


Starting compound 

• 


LC-MS 


Method 


Cr 
(mln) 


m/x 
[M+Hf 


270 


2-[4-(4-Benzyloxypheny1)-6-(4- 
fluorophenyl)-5-(4-pyridy!)- 
pyrazolo[3,4-/>]pyrldin-2- 
yt]ethanol 


Example 229 and 2- 
(2-bromoethoxy)- 

leu cuiyuropyi ai i 


1 


6.76 


517.2 


' 271 


3-[4-{4-Benzyloxypheny!)-6-(4- 

fluorophenyl>5-(4-pyrldyl)- 

pyrazolop^-fclpyridin^- 

yf]propan-1-ol 


Example 229 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


6.91 


531.2 


272 


3-[6-(4-Fluorophenyl)-4-{5- 
methytfuran-2-yl)-5-{4-pyridyl)- 
pyrazolo[3 t 4-fc]pyridin-2- 
yQprcpan-1-ol 


Example 220 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


• 

5.42 


429.1 


273 


3-[4-Cyclopropyl-6-<4- 
fluoropheny1)-5-(4-pyrldyl)- 
pyrazolop.^flpyridin^- 
y!]propan-1-ol 


Example 219 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


4.40 


389.1 


* 

274 


3^4-(5-Bromothlen-2-yl)-6-<4- 

fluorophenyl)-5-(4-pyridy0- 
pyrazolo[3 t 4-fc]pyrldln-2- 

* 

yl]propan-1-ol 


Example 173 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


6.25 


508.9 
510.9 


275 


3-[6-(4-Ruorophenyl>4-propyl- 
S^^yridyOpyrazoIoP^ 
b]pyridin-2-yl]propan-1 -61 


Example 224 and 2- 
' (3-bromopropoxy)- 
tetrahydropyran 


1 


4.90 


3912 
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276 


3-H.6^ls(4- fluoro P hen ylH>" 
pyrtmid"arv4-yipyrazoloI3 l 4- 
£>]pyridIn-2-yf]propan-1 -ol 


Example 230 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


6.56 

* 


4442 


277 


3-[4-{3-Benzyioxypnenyl)-o-(4- 
fluorophenyl)-5-(4-pyiidyf)- 
pyra2o!o[3 t 4-t)]pyridin-2- 
yQpropan-1-ol 


Example 225 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


7,03 


531.3 


278 


3-[4-Benzyl-6-(4-fluorophenyI)-5- 
(4-pyrtdyl)pyra2olo[3 t 4-t]pyrldln- 
2-yt]propan-1-ol 


Example 228 and 2- 
(3-bromopropoxy)- 
tetrahydropyran 


1 


5.27 


4392 



EXAMPLES 279-285 

Following a similar procedure to that described in example 268, but starting from 
the aprropriate compound and a suitable amine in each case, the compounds in 



the following table were obtained: 



Example 


Compound name 


Starting 
compound 


Amine 


LC-MS 


Method 


tR 

(mln) 


mfz 
[M+Hf 


279 


(1S)-N-(1-PhenylethylM4-l6- 
(4-fluorophenyl)-3-methyl- 
1 H-pyrazolo[3,4-b]pyridin-5- 

yqpyrtmidfn-2-yt]amtne 


Example 
234 


(1SM- 
Phenylethyl- 
amine 


1 


9.32 


425.1 


280 


N-Cydopropylmethyl-4-[6- 
(4~fluorophenyl)-3-methyl- 
1 H-pyrazolop^Jpyridin-S- 
y0pyrfmidin-2-yl]amfne 


Example 
234 


(Cyclopropyi- 
methyl)amlne 


2 


5.54 


373.2 


281 


1 -[4-[6-{4-Ruorophenyl>-2- 
methy1pyrazolo[3.4- 
fc]pyrIdln-5-yQpyrimidln-2- 
ylamino]propan-2-ol 


Example 
253 


1 -Amino- 
propan-2-d 


1 


4.73 


379.2 


282 


N-Cyctopropylmethyl-4-[6- 
[phenyM W-pyrazolo[3,4- 
5]pyridin-5-yl]pyrlmldin-2- 
yl]amlne 


Example 
236 


(Cyclopropyl- 
methy1)amlne 

• 


1 


7.53 


343.1 


283 


2-[4-[6-{4-Fluorophenyi)-2- 
methylpyrazolop^ 


Example 
253 


2- 

Aminopropan- 


1 


4.74 


379.1 
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• 


6]pyridirv5-y0pyrimidln-2- 
ytamlno]proparv1 -ol 




1-o| 




• 




284 


4^4-[6-(4-Fluorophenyl)-2- 
methytpyra2oIo[3 t 4- 
bJpyrtdln-5-yf]pyr1nildln-2- 
ylam!no]butan-1 -ol 


Example 
253 


4- 

Aminobutan- 


1 

• 


4.61 


* 

3932 

• 


285 


(1 S)-AK1 -PhenylethylH4-[6- 
phenyl- 1 H-pyrazolop,4- 
5]pyrWin-5-yl]pyrimldirv2- 
iljamlne 


Example 
236 


Phenylethyl- 
amine 


1 


8.10 


393.1 



EXAMPLES 286-29(1 

Following a simflar procedure to that described In example 208, but starting from 
the appropriate compounds in each case, the compounds in the following table 
were obtained: 



Example 


Compound name 


Starting 
compounds 


LC-MS 


Method 


tR (m!n) 


mfz 
[M+Hf 


266 


N-<3-Methoxypropyl)-[4-[6-{3-lrffluoro- 
methylphenyl)-1 W-pyrazolo-p.4- 
fe]pyrldin-5-yflpyrimfdln-2-ylJamlne 


Example 127 
and 3- 
methoxy^ 
propylamine 


1 


7.14 


429.1 


287 


3-[4-[6-(3-Trifluoronaethylphenyl)-1 H- 

pyra2olo[3,4-/j]pyrWin-5-yl]pyrimldln-2- 

ylamino]propan-1*ol 


Example 127 
and 3-amlno- 
propan-1-ol 


1 


5.91 


415.1 


288 


3-[4-t6-(4-Ruorophenyl)-2-(3-hydroxy- 
propy0pyrazoloP,4-b]pyridin-5- 
yl] pyrlm Idln-2-ylamino]propan- 1 -ol 


Example 206 
and 3-amlno- 
propan-1-ol 


1 


4.55 


423.1 


289 


/V-Ethyl-[4-{6-{3-trifluoromethyl- 
phenyl)-1 tf-pyrazolop/l-blpyrtdin-S- 
y0pyrimldin-2-y1]aniine 


Example 127 

and 
ethylamlne 


1 


721 


385.0 


* 

290 


//-BenzyH4-[6-(3-trifluoromethyl- 
phenyl>1 W-pyrazoIop t 4-b]pyridii>5- 
yOpyrimidin-2-yQamlne 

* 


Example 127 

and 
benzyf amine 


1 


8.86 


447.1 



EXAMPLE 291 
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■ * 

4-[542-[(Cyclopropylmethy^ 

methy1pyrazolo[3,4-b]pyridln-4-yl]phenoI 
a) 4^4^en2yIoxyphenyl)^K 4 - fluoro P hen y')^^ 2 ^ e lhylsuIfony!pyrim 
^^•methylpyrazolop^blpyrldlne 

5 Following a similar procedure to that described In example 56, but starting from 4^ 
(4-benzyIoxyphenyl)^(4-fluorophenyl)^ 

yl)pyrazolo[3,4-6]pyridine (obtained In example 255), the desired compound was 
obtained. 

LC-MS (method 1): to = 8.77 mln; m/z = 566.2 [M+Hf. 
10 b) 4-[6-(4-FluorophenyI)-5-(2-methyIsulfonylpyrlmidin-4-yl)-2- 
methyIpyrazolo[3 l 4-b]pyi1din-4-yl]phenol 

Following a similar procedure to that described in example 266, but starting from 
4^4-benzyloxyphenyl)-6-(4-fluorophenyl^ 

yl)pyrazolo[3,4-6]pyridine (obtained In section a), the desired compound was 
15 obtained. 

LC-MS (method 1): tn = 6.17 mln; m/z = 476.1 [M+Hf. 
c) Title compound 

Following a similar procedure to that described in example 128, but starting from 
446-(4-fluorophenyl)-5^2-methyIsulfonylpyrimidin^yl>2-methylpyrazolo[3,^ 
20 b]pyridin-4-yl]phenol (obtained in section b) and (cydopropylmethyl)amIne f the title 
compound was obtained. 

LC-MS (method 1): = 6.62 mln; mfc = 467.2 [M+H]\ 

EXAMPLES 292*295 
Following a similar procedure to that described in example 266, but starting from 
25 the appropriate compounds in each case, the compounds in the following table 



were obtained: 



Example 


Compound name 


Starting 
compound 


LC-MS 


Method 


t* 
(mln) 


m/z 
[M+Hf 


292 


4-[6-{4-Fluorophenyl)-2-(3-hydroxy» 

propyl>5-(4-pyridyl)pyrazoIo[3 l 4- 

o]pyridin-4-yi]phenol 


Example 271 


1 


4.41 


441.1 


293 


4-[6-{4-RuorophenyI>2-meth^5- 


Example 257 


1 


5.71 


398.1 
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pyrimldln^yijpyrazoloia^blpyridi^ 
vfloheno) 










294 


propyl)-5-(4-pyridyl)pyrazo!o[3 t 4- 
fc]pyrtdln-4-y!]phenol 


Example 277 


1 


4.54 


4412 


295 


3-{B-<4-nuorophenyi>-2-memyM-<4- 

pyrldy0pyrazolo[3,4-i)]pyridin-4- 

yQphenol 


Example 261 

a 


1 


4.74 


397.0 



EXAMPLE 296 

4,6*is(4^uorophenyl)^K4-pyridyl)-2-<pyrrolldrn-2-ylinethyl)pyraro1o[3 t 4- 

b]pyridlne 

5 To a solution of 2^1-tonzylpyiTOlidln-2-ylmethylH.6-bis(4-fluoiophenyl>5-(4- 
pyridyl)pyrazolo[3,4-b]pyridine (83 mg, 0.1 mmol, obtained in example 259) in 
EtOH (6.9 mL), 10% Pd/C (8 mg) and formic acid (0.34 mL) were added and 
heated a reflux for 2 h. It was allowed to cool and filtered through celite, washed 
with EtOH and concentrated. The crude product obtained was purified by 

10 chromatography on silica gel using hexane-EtCAc-MeOH-NH>3 of increasing 
polarity as eluent, to afford 40 mg of the title compound (yield: 57%) 
LC-MS (method 1 ): to = 4.98 min; m/z = 468.1 [M+H] + . 

EXAMPLE 297 

4W6H4-Fluorophenyl)-2-methylpyrazolo[3,4-b]pyi1din-5-yIlpyridin-2- 
1 5 ylam!no]benzenesulfonamide 

Following a similar procedure to that described in example 214, but starting from . 
5^2-chloropyridin^yl)^(4-fluorophenyl)-2-memylpyrazolo[3,4-b]pyridine 
(obtained in example 263) and 4-aminobenzenesulfonamide, the title compound 
was obtained. 

20 LC-MS (method 1 ): to = 5.36 min; m/z ■ 475.3 [M+H]*. 

EXAMPLE 298 

WH24(Cyclopropylmethyi)amlnolpyrirnldln-4-yl]-6-{4-fluorophenyl)-1 «• 

pyrazolo[3,4-b]pyrldln-3-yl]acetamlde7-oxlde 

Following a similar procedure to that described in example 208, but starting from 
25 A/L[6-(4-fluorophenyl)-5-(2-memylsulfonylpyrimidin-4-yl)-1H-pyrazolol3,4-b]pyridin- 
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3-yQacetamide 7-oxide (obtained in example 268 section a) and 
(cyclopropylmethyljamine, the title compound was obtained. 
LC-MS (method 1): tp ■ 5.45 min; m/z = 434.2 [M+Hf. 

EXAMPLE 299 

5 W-ie^-FluorophenyO-S^-PyridyO-l H-pyra2o!op,4-to]pyridin-3- 

yQisonicotinamlde 

a) IscrnlcotinoyI chloride hydrochloride 

A solution of isonicotinic acid (0.10 g t 0.8 mmol) and thionyl chloride (1 mL) were 

* « 

heated to reflux for 2 h and concentrated. The product obtained was used 
1 0 immediately in the following step. 

b) Title compound 

In a volumetric flask, 3-amino^(4-fluorophenyl)-5-(4-pyrldyl)-1H-pyrazoloI3 f 4- 
i>]pyridine (0.20 g, 0.7 mmol, obtained In example 70), isonicotinoyl chloride 
hydrochloride (0.12 g t 0.7 mmol, obtained in section a) and pyridine (1 mL) were 

15 introduced under argon atmosphere. This was stirred at room temperature for 2 
days. It was concentrated and the residue dissolved in a mixture of CHCI 3 and 1 N 
HCI. The phases were separated and the aqueous phase was extracted with 
CHCI3 (x2). The aqueous phase was basified by slow addition of 1 N NaOH. Brine 
was added and extracted with CHCI 3 and EtOAc. The organic phase was dried 

20 over Na2S0 4 and concentrated to dryness. The crude product obtained was 
purified by chromatography on silica gel using CHCI 3 -MeOH mixtures of 
increasing polarity as eluent, to afford 98 mg of the title compound (yield: 68%). 
LC-MS (method 1 ): to = 4.21 min; m/z = 41 1 .1 [M+Hf. 
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CLAIMS 

1 A compound of general formula I 




wherein: 

■ 

A represents N or N*0"; 

R 1 represents phenyl or Het optionally substituted with one or more substituents 
1 0 selected from R a and R b ; 

R 2 represents Het optionally substituted with one or more substituents selected 
from R a and R b ; 

15 R 3 represents H, Cy optionally substituted with one or more substituents selected 
from R a and R b , or R 3 represents Ci^alkyl optionally substituted with one or more 
substituents selected from R b and Cy*, wherein Cy* can be optionally substituted 
with one or more substituents selected from R b and R c ; 

20 R 4 represents H. R 8 , halogen. -OR 8 ', -OCOR a . -0SO 2 R a . -OCONR'R 8 ', -N0 2 , 
-CN, -COR ar . -C0 2 R aP . -CONR^R 8 *, -NR 8 'R 8 '. -NR^COR 8 ", -NR^CC-NR^R 8 ", 
-NR a 'COaR B , -NR a S0 2 R a . -SR 8 *. -S0R 8 . -S0 2 R" or -SCfeNR^R 8 *; 

R s can be placed on any of the 2 N of the pyrazole ring of formula I and represents 
25 H or R f ; 

each R a independently represents Chalky!, C 2 ^a!kenyl, ^alkynyl or Cy, wherein 
the groups Ci^alkyl, C«alkenyl or C^ealkynyl can be optionally substituted with 
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one or more substituents selected from R b and Cy*, and wherein any of the groups 
Cy or Cy* can be optionally substituted with one or more substituents selected 
from R b and R 8 ; 

5 each R 3 " independently represents H or R a ; 

each R b independently represents halogen, -OR*, -0C0R 8 , -OS0 2 R c , 
-OCONR'R*. -N0 2 , -CN, -COR*. -CO^*, -CONR*R* -CONR'WR* 
-NR'R* -NR tf COR tf . -NR^CONR'R* -NR'COzR 8 , -NR*S0 2 R c , -SR* -SOR c . 
10 -S0 2 R°, -SO^R'R', -CtNR^NR^R* -C(NS0 2 NR c 'R ,f )NR c 'R ef , -C(NOR tf )R tf . 
-CtNNR'R^R*. -NR tf C(NR*)NR*R tf or -NR^NCNJNR^R*; 

each R c Independently represents Chalky!, Caealkenyl. C^^alkynyl or Cy, wherein 
all these groups can be optionally substituted with one or more substituents R d ; 

15 

each R* Independently represents H or R c ; 

each R d independently represents halogen, R e , -OR*", -0C0R 8 , -OSO^, 
-0C0NR e R 8 ', -N0 2 , -CN, -COR 6 ', -COzR 6 ", -CONR^R 8 *, -C0NR e NR 8 R 8 ', 

20 -NR^R 8 ', -NR^COR 8 ', -NR rf CONR e 'R tf , -NR^CC^R 8 , -NR'SOaRf. -SR 8 ", -SOR e . 
-S0 2 R e . -S0 2 NR e 'R tf . -C(NR 8r )NR 8, R eP . -C(NS0 2 NR e 'R e ')NR e, R ef . -C(NOR e *)R e '. 
-CINNR'R^R 8 ', - N R 8 C(N R^NR^R 0 *, -NR e *C(NCN)NR e 'R 0 ' or Cy optionally 
substituted with one or more substituents selected from halogen, R 8 , -OR 8 ', 
-0C0R 8 , -OS0 2 R e , -OCONR 8 R 8 ', -NO* -CN, -COR 8 ', -C0 2 R 8 ', -C0NR 8 R 8 ', 

25 -C0NR 8 NR^R 8 , -NR'R 9 *. -NR e COR e , -NR^CONR 8 R 8 *, -NFfCOzR 8 . 
-NR 8 S0 2 R 8 , -SR 8 ", -S0R 8 , -SOaR 8 , -S0 2 NR 8 'R 8 ', ^(NR^NR^R 8 ", 
-C(NS0 2 NR 8 'R 8, )NR 8, R 8r , -C(N0R 8, )R 8 ', -C(NNR e 'R 8 ")R 8 ', -NR^NR^NR^R 8 " and 
-NR^CfNCNJNR^R 8 '; 

30 each R 8 independently represents Chalky! or haloCi^alkyl; 

each R 8 * independently represents H or R e ; 
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R f represents C^lkyl, C 2 ^alkenyl t C^lkynyl or Cy f wherein the groups Ci-ealkyl, . 
C2-6alkenyl or C^alkynyl can be optionally substituted with one or more 
substituents selected from R° and Cy\ and wherein any of the groups Cy or Cy* 
can be optionally substituted with one or more substituents selected from R 9 and 
5 R a ; 

* 

each R 8 Independently represents halogen, -OR 3 ', -0C0R 8 , -OS0 2 R a . 
-OCONR 8 ^. -N0 2 , -CN, -COR 8 *, -C0 2 R Br . -CONR-'R 8 ', -CONR^NR^R 8 ', 
-NR'R 8 ', -NR^COR 8 ', -NR 8 'CONR ar R 8P , -NFf'COaR 8 . -NR^SOaR 8 , -SR 8 ', -SOR a . 
10 -S0 2 R 8 , -SOaNR^R 8 '. -CfNR^NR^R 8 ', -C(NS0 2 NR 8, R 8 ')NR 8, R a '. -C(NOR 8, )R a ', 
-C(NNR 8, R 8 ')R 8 ', -NR 8r C(NR a ')NR 8 'R 8 ' or -NR a, C(NCN)NR 8 'R 8 '; 

Het In the above definitions represents pyridine, pyrazlne, pyrimldine, pyridazine, 
2(1H)-pyrldone, 2(1H)-pyraztnone. 2(1H>-pyrimldlnone or 2(1W)-pyridazinone; 

15 

Cy or Cy* in the above definitions represent a partially unsaturated, saturated or 
aromatic 3- to 7-membered monocyclic or 8- to 12-membered bicyclic carbocyclic 
ring, which optionally contains from 1 to 4 heteroatoms selected from N, S and O, 
which can optionally contain 1 or 2 oxo groups when the ring is saturated or 
20 partially unsaturated, and wherein said ring or rings can be bonded to the rest of 
the molecule through a carbon or a nitrogen atom; 
and the salts, solvates and prodrugs thereof. 

2. - A compound according to claim 1 wherein A represents N. 

3. - A compound according to claim 2 wherein R 5 can be placed on any of the 2 N 
25 of the pyrazole ring of formula I and represents H or R a . 

4. - A compound according to any of claims 1 to 3 with the proviso that when R 3 
and R 5 both represent H and R 2 represents Het optionally substituted with one or 
more substituents selected from halogen, -CN, -CF 3 , -OH, -NO* -OR 8 , -NR 6 R 6 , 
-OCF3, Ci-ealkyl, C 2 ^alkenyl, C^alkynyl and Cy, wherein Cy can be optionally 

30 substituted with one or more substituents selected from R b and R c , and wherein R 6 
represents Chalky!, then R 4 is not -NR a 'COR a , -NHCONHR 8 or-NHC0 2 R 8 . 
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* 

5. - A compound according to any of claims 1 to 4 wherein R 1 represents pyridine 
or phenyl, wherein all these groups can be optionally substituted with one or more 
substituents selected from R a and R b . 

6. - A compound according to claim 5 wherein R 1 represents phenyl optionally 
5 substituted with one or more substituents selected from R a and R*. 

7. - A compound according to claim 6 wherein R 1 represents phenyl optionally 
substituted with one or more substituents selected from halogen, -OR*, -NO2, 
-CN, -CONR*R* -NR*R* and Ci^alkyl optionally substituted with one or more 
substituents selected from halogen. -OR*, -COR^-NR^R* and -NR*COR* 

10 8.- A compound according to claim 7 wherein R 1 represents phenyl optionally 
substituted with one or more substituents selected from halogen and haloCi^alkyl. 
9.- A compound according to any of claims 1 to 8 wherein R 2 represents pyridine 
or pyrimidine, wherein all these groups can be optionally substituted with one or 
more substituents selected from R a and R b . 

15 10.- A compound according to claim 9 wherein R 2 represents 4-pyridine or 4- 
pyrimidine, wherein all these groups can be optionally substituted with one or 
more substituents selected from R 3 and R b . 

11. - A compound according to claim 10 wherein R 2 represents 4-pyridine or 4- 
pyrimidine, wherein all these groups can be optionally substituted with one or 

20 more substituents selected from halogen, -OR*, -NR*R tf , -SR* and -S0 2 R c . 

12. - A compound according to claim 11 wherein R 2 represents 4-pyridine. 

13. - A compound according to claim 11 wherein R 2 represents 4-pyrimidlne 
substituted with -NR^R* wherein in R 2 : 

each R* independently represents H or R c ; 
25 each R c independently represents CvealkyI optionally substituted with one or more 
substituents selected from Cy and -OR 6 '; and 
each R 8 ' independently represents H or R°. 

14. - A compound according to any of claims 1 to 13 wherein R 3 represents H or 
Cy optionally substituted with one or more substituents selected from R a and R b . 

30 15.- A compound according to claim 14 wherein R 3 represents H, heteroaryl or 
phenyl, wherein all these groups can be optionally substituted with one or more 
substituents selected from R a and R b , and wherein heteroaryl represents an 
aromatic 5- or 6-membered monocyclic or 8- to 12-membered bicyclic ring, which 
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contains from 1 to 4 heteroatoms selected from N, S and O and which can be 
bonded to the rest of the molecule through a carbon or a nitrogen atom. 

16. - A compound according to claim 15 wherein R 3 represents heteroaryl or 
phenyl, wherein all these groups can be optionally substituted with one or more 

5 substituents selected from R a and R b . 

17. - A compound according to claim 16 wherein R 3 represents monocyclic 
heteroaryl or phenyl, wherein all these groups can be optionally substituted with 
one or more substituents selected from halogen, -NO2, -OR*, Ci^alkyl and Cy, 
wherein Ci^alkyl can be optionally substituted with one or more substituents 

10 selected from R b and Cy*, and wherein any of the groups Cy or Cy* can be 
optionally substituted with one or more substituents selected from R b and R c . 

18. - A compound according to claim 17 wherein R 3 represents monocyclic 
heteroaryl or phenyl, wherein all these groups can be optionally substituted with 
one or more substituents selected from halogen, -NO2, -OR tf , d-ealkyl, haloCi. 

15 6 alkyl and Cy, and wherein in R 3 : 

each R* independently represents H or R°; 

each R c Independently represents Chalky! optionally substituted with one or more 
. substituents R d ; and 
each R d independently represents Cy. 
20 19.- A compound according to any of claims 1 to 18 wherein R 4 represents H, R a , 
halogen, -OR*, -CN, -CONR tf R a , -NR a R 8 ' or -NR^COR 0 '. 

20. - A compound according to claim 19 wherein R 4 represents H. 

21 . - A compound according to any of claims 1 to 20 wherein R 5 represents H or R 6 
represents R a and is placed on the N at position 2 of the pyrazole ring. 

25 22.- A compound according to claim 21 wherein R 5 represents R a . 

23. - A compound according to claim 21 or 22 wherein R 8 in R 5 represents 
Ci^alkyl, Catalkenyl or Cy, wherein the groups Ci^alkyl or C 2 ^alkenyl can be 
optionally substituted with one or more substituents selected from R b and Cy*, and 
wherein any of the groups Cy or Cy* can be optionally substituted with one or 

30 more substituents selected from R b and R c . 

24. - A compound according to claim 23 wherein each R b in R 5 independently 
represents halogen, -OR*, -COR*, -CO2R* -CONR^R*, -NR'R*, -NR'COR* 
-NR'CONR^R* -NR tf S0 2 R d , -SR tf , -SOR* or -S0 2 R tf . 
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25. - A compound according to claim 24 wherein in R 5 : 

each R* independently represents -OR* -COR*, -CONR*R* -NR*R* -NR*COR* 
-NR*CONR*R* -NR*S0 2 R* -SOR* or -SCfcR*; 
each R* independently represents H or R* 
5 each R° independently represents Cy or C^aHcyl, wherein all these groups can be 
optionally substituted with one or more substituents selected from R d ; 
each R d independently represents R e t -OR 6 ', -NR^R 8 ', -CN, -COR 8 ', -SR 8 ', -SOR 8 ' 
orCy. 

26. - A compound according to claim 22 wherein R a in R 5 represents Ci^alkyl 
10 optionally substituted with one or more substituents selected from -OR*, -COR*, 

-CONR*R* -NR*R* -NR*COR* -NR*CONR*R* -NR*S0 2 R* and Cy* optionally 
substituted with one or more substituents selected from R°; wherein in R 5 : 
each R* Independently represents H or R c ; 

each R c Independently represents Cy or d-ealkyl, wherein ail these groups can be 
1 5 optionally substituted with one or more substituents selected from R d ; 

each R d Independently represents -OR 6 *, -NR^R 8 ', -CN, -COR 8 ', -SR 8 *, -SOR 8 * or 

Cy; 

each R 8 ' independently represents H or R 8 ; and 
each R e independently represents Cvealkyl. 
20 27.- A compound according to claim 1 selected from: 

4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-5]pyridine; 

4 r 6-diphenyl-5-(4-pyridyl>-1H-pyra2olo[3 f 4-/)]pyridine; 

5-(4-pyridyl)-4,6-bis[3-(trifluoramethyl)p^ 

4,6-bis(4-fluorophenyl)-3-methyl-5-(4-pyridyl>1H-pyrazolo[3 l 4-6]pyridine; 
25 3-methyl-4 f 6-diphenyl-5^4-pyridylH^ 

2-ethyl-4 f 6-bis(4-fIuorephenyI>5-(4-pyridyl)pyrazolo[3 t 4-ft]pyridine; 

1- ethyl-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 l 4-b]pyridine; 
4 f 6-bis(4-fluorophenyI>-2-methyl-5-(4-pyridyl)pyrazoloI3 l 4-6]pyridine; 
4,6-bis(4-fiuorophenyl)-1 -methyl^ 

30 4 ) 6-bis(4-fluorophenyl)-2 f 3-dimethy^ 

4,6-bis(4-fIuorophenyl)-1 l 3-dimeth^5-(4-pyridyl)pyrazolo[3 l 4-b] 

2- {2-[1-(fe^butoxycarbonyl)piperidir>^ 
pyridyl)pyrazolo[3 f 4-i>]pyridine; 

m 
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1- [2^Hfertautoxyrarbonyl)pi^ 
pyridyljpyrazolop.^pyridine; 

2- [Hte^bttoxycarbonyl)piperidi^ 
pyridyl)pyrazoIo[3,4-b]pyridine; 

5 l-[1^ferf-butoxycai*o^ 

pyridyl)pyrazolo[3 t 4-b]pyridine; 

■ 

2-(3^loropropylH.^ is (^ fluoro P hen yO-^(^P^ 

1- (3^loropropy1H.6-bis(4-fluorophenyl>5^4-pyridyl)pyrazolo[3 l 4-fc]pyridine; 

3K4,6-bis(4-fluorophenyl)^4-pyridyl)pyrazolo[3,4>blpyridiri-2-y0propan-1-ol; 
10 3-[4,6-b1s(4-fluorophenyl>5^4-pyridyl)pyrazolo[3,4-5lpyridln-1-yi]propan-1-ol; 

2- [1 -<tert-butoxycarbonyl)plperidin-4-ylH.6-bis(4-fluorophenyl)-5-(4- 
pyridyl)pyrazolop,4-6]pyridine; 

-1-[1-(fert-butoxycarbonyl)piperidin-4-yll-4 l 6-bls(4-fluorophenyl)-5-(4- 

pyridyl)pyrazo1o[3,4-b]pyridine; 
1 5 2-methyl-4,6-diphenyJ-5-<4-pyridyl)pyrazo!o[3,4-blpyridine; 

1- methyl-4,6-diphen^5-(4-pyridyl)pyrazolo[3,4-i)]pyridine; 
4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-2-[2-(tetrahydropyran-2-yloxy)ethyl]- 

pyrazolo[3,4-b]pyridine; 

2- [4,6-bis(4-fluorophenylW4-pyridyl)pyrazolo[3A*]pyrid?n-1-yl]ethanol; 
20 4,6-bls(4-fluorophenyl)-2-(4-methylsulfanylbenzyl>5^4-pyridyl)pyrazolot3.4- 

bjpyridine; 

4,6-bfs(4-fluoropheny1>-1 -(4-methylsulfanylbenzyl)-5-(4-pyrfdyl)pyrazolop,4- 
d]pyridine; 

2-[1-(fe/f-butoxycarbonyl)piperidin^ylmethylH.^ is (^ fluoro Pbenyl)-6-(4- 

25 pyridyl)pyrazolo[3,4-b]pyridine; 

1-[Htert-butoxycarbonyl)piperidin^-ylmethylH.0-bis(4-fluorophenyl)-5-(4- 

pyridyl)pyrazolop,4-b]pyrldine; 

4,6-bis(4-fIuorophenyl)-2-P-(mon3holin-4-yl)ethya-5-(4-pyridyl)pyrazoloP,4- 
b]pyridine; 

30 4,6-b!s(4-fIuorophenyl>1 -[2-(morpholin-4-yt)ethyIl-5-(4-pyridyl)pyrazolo[3,4- 
bjpyridlne: 

ethyl 2-[4,6-bis(4-fIuorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yI]acetate; 
ethyl 2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 f 4-b]pyridin-1 -yl]acetate; 
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■ 

ethyl 3-[4,6-bis(4-fluorophenyl^5-(4-pyridy!)pyrazolo[3,4-b]pyridin-2-yOpropionate; 
ethyl 3-I4,6-bte(4-fluorophenyl)^4-pyridyl)pyrazoloI3,4-/)]pyridin-1-yapropionate; 
4,6-bis(4-fluorophenyl>2K4-plperidyl)-5-(4-pyridyl)pyra2olo[3,4-i)]pyridine; 
4,6-bis(4-fluoraphenyl)-1-(4-piperidyl)-5-(4-pyridyl)pyrazolo[3.4-/?]pyridine; 
5 4.6-bis(4-fluorophenyl>2-(4-plperidylmethyl)-5K4-pyridyl)pyra2olo[3 1 4-b]pyridi 

4,6-bls(4-fluorophenylH-(4-plperidylnreth^ 
4,6-bis(6-*loropyridin-3-yl)-5-(4-pyridyl)-1W-pyrazolo[3,4-b]pyridine; 

4,64)is(4-fluorophenyl}3-methyl-24MP^ 
b]pyridine; 

1 0 4.6-bis(4-fluorophenyl)-3-methyl-1 -(4-piperidyl>5-(4-pyr1dyl)pyrazolo[3,4- 
b]pyridine; 

4.6-bis(4-fluorophenyl>2-[2^4-piperidyI)ethyO-5-(4H?yridyl)pyrazoloI3Afc]pyridine; 
2-[4,6-bis(4-fluorophenyl)-5-<4-pyridyl)pyrazolo[3,4-£)]pyridin-2-yOacetlcacld; 

2- [4 l 6-bis(4-fluorophenyl)-5-(4-pyridyl)pyra20lo[3,4-b]pyridin-1 -yl]acetlc acid; 
'15 3-I4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-b]pyridin-2-yl]proplonic acid; 

3- l4,6-bis(4-fluorophenyl>5-(4-pyridyl)pyrazolo[3.4-b]pyridin-1-yl]propionlc acid; 
2-[4,6-bls(4-fluorophenyl)-5^4-pyridyl)pyrazolop,4-b]pyridln-2-yl]-1-(morpholin-^ 

yl)ethanone; 

2- [4,6-bIs(4-fluorophenyl)-5-(4-pyridyl)pyrazolop.4-b]pyridtn-1-yl]acetamide; 

20 2-[4,6-bis(4-fluorophenyl>5^4-pyridyl)pyi^oloI3.4-b]pyrldln-1-yO-Hmorpholin-4- 

yl)ethanone; 

3- [4.5-bis(4-fluorophenyl>5^4-pyridyl)pyrazolo[3,4-b]pyridin-2-yQ-1-(morpholln-4- 
yl)propan-1-one; 

3-[4,6-bis(4-fluorophenyl>5-(4-pyridyl)pyrazolo[3,4-b]pyridin-1-yll-A/- 

25 propylpropionamide; 

3-[4,6-bls(4-fluorophenyl>5-(4-pyridyl)pyrazolo[3,4-b]pyridln-1-yQ-1-(moipholin^ 

yl)propan-1-one; 

4,6-bis(4-fluorophenyl)-2-(4-methyIsulfanylphenyl)-5-(4-pyridyl)pyrazolo[3,4- 
b]pyrldlne; 

30 4,6-bls(4-fluorophenyl)-1-{4-methylsulfanylphenyl)-5-(4-pyridyl)pyrazolo[3,4- 
b]pyridine; . 

4,6-bls(4-fIuorophenyl)-2-(4-methylsulfinyIphenyl)-5-(4-pyridyl)pyrazolo[3,4- 
b]pyridine; 
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4,6-bls(4-fluorophenyl)-2^4-mefo^ 
iflpyridlne: 

4,6-bte(4-fluorophenyl)-1-(4-methylsulfinylphenyl)-5-(4-pyridyl)pyrazo!o[3,4- 
b]pyridlne; 

5 4,6-bls(4-fluorbphenyl)-2^4-methylsuffinylben2yl>5-(4-pyri<Jyl)pyrazolo[3,4- 
fc]pyridine; 

4,6-bls(4-fluorophenyl)-2^4-methylsulfonylben2yl)^4-pyridyl)pyrazolo[3,4- 
b]pyridine; 

4,6^ls(4-fluorophenyl)-1-(4-methylsulfinylbenzyl)-5-(4^yrldyl)pyrazolo[3,4- 
10 fclpyridine; 

4,6-bIs(4-fluorophenyl)-1 -(4-methylsulfonylbenzyl>5-(4i3yridyl)pyrazolo[3,4- 
bjpyridine; 

3-chloro-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyra20lo[3,4-blpyridine; 

3-bromo^,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyra2olo[3,4-b]pyridine; 
1 5 4,6-bis(4-fluoropheny1)-5-(4-pyridyl)-1 H-pyrazolo[3,4-b]pyridlne-3-carbonitrile; 

3-bromo-4,6-bis(4-fIuorophenyl)-1-methyl-5-(4-pyridyI)pyra2olo[3,4-f)]pyridine; 

4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridine-3-carboxamide; 

3-am!nomethyl-4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1H-pyra2olo[3,4-b]pyridine; 

4,6-bis(4-fluoro-3-nttrophenyl)-5-(4-pyridyl)-1H-pyra2olo[3,4-b]pyridine; 
20 3-amlno-6-(4-fluorophenyl)-5-(4-pyridyl)-1 H-pyra2olo[3,4-blpyridine; 

3- amino^4-fluorophenyl>1-methyl-5-(4-pyridyl)pyra2olo[3,4-b]pyridine; 

4- [6-(4-fluorophenyl)-5-(4-pyridyl)-1W^yra2o!o[3,4-b]pyridfn-4-yI]phenol; 

2- (2,2-diethoxyethyl)-4.6-bi3(4-fluorophenyl)-5-(4-pyridyl)pyra2olo[3,4-b]pyridine; 

1- (2^-diethoxyethyl)-4.6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolol3,4-b]pyridine; 
25 4,6-bls(4-fluorophenyl)-1-methyl-5^4-pyridyl)pyrazoloI3,4-b]pyridine-3-carboniti1le; 

3- bromo-6-(4-fIuorophenyl)-5-(4-pyridyl)-1H-pyra2olo[3,4-b]pyridine; 

6-fluorophenyl-5-(4-pyridyl)-1Hi5yra2o!o[3,4-b]pyridine; 
N-methyl-[H4,6-bis(4-fIuorophenyl>5-(4-pyridyI)-pyrazo!op,4-b]pyridin-2- 

ylJpropyOamine; 

30 [4.6-bis(4-fluorophenyl)-5-(4-pyridyl)pyra2oloI3,4-b]pyridin-2-yl]methanol; 

2- [4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyra20lo[3,4-b]pyridin-2-yll-W,A/- 

dimethylacetannide; 



WO 2004/W76450 PCT/EP2OO4/001974 

145 

2-[4 t 6^is(4~fluorophenyl)-5-^ 
dlmethylacetamlde; 
4,6-bls(4-fluorophenyl)-2-[2-(2-mett^ 
fljpyridine; 

5 4,6-bis(4-fluorophenyl)-1-[2-(2-metho^ethoxy)ethyI]-5-(4-pyridyl)pyra2ol6[3,4- 
6]pyridine; 

4,643is(4-fluorophenyl)-2^3-(mb^ 
b]pyrtdlne; 

♦ 

4,6-bls(6^h!oropyridii>^yl>2Hnriefr^ 
1 0 4,6-bis(6-chloropyridin-3-yl)-1 -methyl-^^pyridyljpyrazolop^-blpyridine; 

4 ,6-bis(6K:h!oropyridin-3-yl)^methyl-5-(4-pyridyl)-1 H-pyra2olo[3 t 4-i>]pyridine; 

4,6-bis(6-methylpyridin-3-yl)-5^ 
4,6-bis(4-fluorophenyl)-2-(2-pht^ 

2K2-aminoethylM.6-bis(4-fluorophen^^ 
15 2-[4,6-bis(44luorophenyl)-5-(4-pyridy0^ 

6-(4-fluorophenyI)-2-methyl-5^4-pyiidyl)pyrazo!o[3 l 4-fc]pyrid!ne; 

4,6-bis(4-fluorophenyl)-2-(3-p^ 

2-[4 l 6-bis(4-f!uorophenyl)-5-(4-p^^ 

2^3-aminopropylM.6-bls(4-fIuorophen^^ 
20 iV-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)-1 H-pyrazolo[3,4-b]pyridin-3-ylmethyl]-1 - 

(te/f-butoxycarbony1)piperidine-4-carboxamide; 

/V-[4 > 6-bis(4-fluorophenyl>5-(4-pyridyl)-1 H-pyra20lo[3 f 4-b]pyridIn-3-ylmethyl]-1 H- 

piperidine-4-carboxamlde; 
2-(3-benzyloxypropylH l 6-bis(4-fl^^ 

25 1-(3-benzy!oxypropylM.6-bi^ 
W,AMiethyI-[2-[4,6-bis(^ 
yl]ethyl]amine; 
ty/VKJiethyf-p-^.O-bis^ 
yl]ethyQamine; 

30 4,6-bis(4-fluorophenyl)-5K4-pyridyl)-2^3-pyridyImethyl)pyra20 
4,6-bis(4-fluorophenyl)-5-(4-pyrid^^^ 
/V,/V<limethyl-[3-^ 
yOpropyOamlne; 
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tf,/V^imethy4M4.6-bis(4-fluorophen^ 
yf|propyl]amine; 

1- [2-[4,6-bis(4-fluoropheny1)-5K4-pyrfdyl)pyra^ 
4-ol; 

5 3-[4,6-bfs(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-i)]pyridin-2-yIl-2- 
hydroxypropan-1 -ol; 

3-[4,6-bfe(4-fluorophenyl>5-(4-pyridy1)pyrazo!o[3,4-b]pyridin-1-yn-2- 
hydroxypropan-1 -ol; 

4,6-bis(4-fluorophenyl>5-(4-pyridyl>2-(4i)yridylmethyl)pyra20loI3,4-b]pyridine; 
1 0 4,6-bis(4-fIuorophenyi)-5-(4-pyridyl)-1 -(4-pyridylmethyl)pyrazolo[3,4-b]pyridine; 
W-(tert-butoxycarbonylH1 -[3-[4.6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3.4- 
b]pyrid!n-2-yl]propyI]piper1din-4-yllamine; 

2- [1 -(fert-butoxycarbonyl)piperidin-4-yll-6-(4-fluorophenyl)-5-(4- 

pyridyl)pyrazolo[3 ,4-b]pyridine; 
15 1 -[1 -(fert-butoxycarbonyl)piperidin-4-yl]-6-(4-fluorophenyt)-5-(4- 

pyrtdyl)pyrazoto[3,4-b]pyridine; 

3 . me thyl-4 I 6-bis(6-methylpyridin-3-yl)-5-(4-pyridyl)-1 tf-pyrazolo[3,4-b]pyridine; 

1- [3-[4,6-bls(4-fluoropheny1)-5-(4-pyriclyl)pyrazolo[3,4-b]pyridin-2-yl]- 

propyQpiperidin-4-one; 
20 /V-(fert-butoxycarbonylH1-t2-[4,6-bis(4-fluorophenyl)-5-(4H)yridyI)pyrazoloI3,4- 

b]pyridin-2-yQethyQpiperidin-4-yQamlne; 

/VHTiethyl-[1-l2-[4,6-bis(4-fIuorophenyl)-5K4-pyridyl)-pyrazolo[3,4-b]pyridi^ 
ylJethyQpiperidin-4-ylJamlne; 

[1-[3-[4,6-bis(4-fluorophenyl)-5-(4-pyrldyl)pyrazolo[3,4-£)]pyridin-2- 

25 y0propynpiperidin-4-yl]amine; 

2- [1-[2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3,4-d]pyrldln-2- 

yqethyQpiperidin-4-yQethanol; 

[1 -[2^4,6-bls(4-fluoropheny1)-5-(4-pyndyl)pyrazolo[3 1 4-i)]pyridin-2- 

yQethyOpiperidin-4-yllamine; 
30 6-(4-fluorophenyl)-2-(4-plperidyl)-5-(4-pyridyI)pyrazolo[3.4-b]pyridine; 

6-(4-fluorophenyl)-1-(4-plperidyl).5-(4-pyridyl)pyrazoloI3,4-b]pyridine; 

3- amino-5-[2-(memylsulfanyl)pyrimidin-4-yO-6-[3-(trffluoronnethyl)phenyl]-1H- 

pyrazolo[3 ,4-b]pyridine; 
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2-[3-[1-(4-terf-batoxycato . 
pyridyljpyrazolop^lpyridine; 
4,W3is(4-fluorophenyl)-2-[3^ 
6]pyridine; 
5 5-[2^methytsutfanyi)py^ 
fcjpyridine; 

5- [2^methylsulfonyl)pyrimM^ H-pyrazolop.4- # 
fi]pyridine; 

* 

(1 S)-N^1-phenylethylH4-[6-[3-(trifIuoromethyl)phenyl]-1 H-pyrazolop^-^pyridin- 
10 5-yl]pyrimldin-2-yl]amlne; 

1- [3^4,64>is(4-fluorophenyl)-5-(4-pyridyl)pyra2olo[3Afc]pyridin-2- 
yflpropyOpiperldin-4-ol; 

2- [H3-[4 l 6-bis(4-fluorophenyl)-5^4-pyridyl)pyrazolo[3 l 4»fc]pyridla-2- 
yflpropyOpIperidin-4-yQethanol; 

1 5 4,6-bls(4-fluorophenyl)-3-<4-piperidyl)-5-(4-pyridyl)-1 H-pyrazoIo[3 f 4-fc]pyridine; 

6- (4-fluoroph enyl>5-(4-py ridyl)-1 H^)yrazolo[3 t 4-fc]pyrIdine-3-carbonltrile; 
2-[2-[[1-(ferf-butaxyM 

(4-pyridyl)pyrazolo[3,4-6]pyridine; 

a 

4,6-bis(4-fluorophenyl)-2-[2-[(4-pip^ 
20 f>]pyridine; 

/V^2-methoxyethylH2-[4,6-bis(4-flu^^ 

2- yQethyOamine; 

1 -[4-[2-[4,6*is(4-fluorophenyl)-5^^ 
yl]ethy0piperazin-1 -yOethanone; 
25 3-[4,6-diphenyl-5-(4-pyridy0pyrazolo[^^ 

3- [4 f 6-diphenyl-5-(4-pyridyl)pyra^ 
2-ethyl^ f 6-<liphenyl-5-(4-pyridyl)pyrazoIo[3 f 4-b]pyridine; 
1^thyl-4,6-diphenyl-5-(4-pyridyl)pyrazolo[3 t 4-b]pyridlne; 
4,6KJiphenyl-2-(2-phtallm?doet^ 

30 2^2-aminoethylH l 6Kliphenyl-5-(4-pyridyl)pyrazoIo[3,4-to]py^ 
2-aIlyI-4 l 6-bis(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 l 4-b]pyridine; 
1-al!yM,6-bis(4-fluoropheny^ 
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1 ^-[4,6-bls(4-fluoropheny1^^^ 
4-one; 

3-aminomethyl-6-(4-fluorophenyl^^ 
3^mIno^(4-fUiorophenyl)^me^ 

5 3-[AH2-[4 f 6-bis(4-fluoropheny^ 
yl]ethyflamino]propari-1-ol; 
N-ethyH2-[4,6-bis(4-fluoroph 
yQethyQamine; 

2-[AH2-[4,6-bis(4-fluorophen^ 
10 yQethyOamlno]ethanol; 
N4(2-pyridyl)methyq-[2-[4^ 

2-y0ethyI]amine; 

W^(2-th!enyl)methyl]-[2-[4 l 6-bis(4-fluorophenyl)-5-(4-pyridyI)py^ 

2-yQethyf]amlne; 
15 H2-[4,6-bis(4-fluorophenyl)-5^ 
yI]ethyl]piperidine-4-carboxamide; 
4,6-b!s(4-fluorophenyI)-2-[2-(pyr^^^ 
b]pyridine; 

(3/?)-1-[2-[4,6-bis(4-fluorophenyl)-5-(4-pyridyl)pyra2olo[3,4-b]pyridin-2- 
20 yI]ethyT|pyrrolIdin-3-ol; 

m * 

2- [N-[2^4 l 6-bfs(4-fluorophenyl>-5-(4-pyridyl)pyrazo!o[3,4-b]py^ 
methylamino]ethanol; 
4,6-bis(44Iuorophenyl)-5-(4-pyridyl^^ 
ylJethyQpyrazoloPA^Jpyridine; 

25 4,6-bis(4-fluorophenyI)-2-[2-(4-phenylpipera2jn-1-yl)ethyG-5-(4- 
pyridylJpyrazololS^-blpyridine; 

4,6-bis(4-fluorophenyl)-2-[2-[4-(1 -plperidyl)plperidfn-1 -yQethyl]-5-(4- 
pyridyljpyrazolop^blpyridlne; 

3- [AH2-[4,6-b!s(4-fluoropte^ 
30 methylamino]propk>nonftrile; 

A^methyl-[2-[4,6-bis(4-fluoropte^ 
yl]ethyl]amine; 
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2^2-[4-(feftoutoxycaitonyl)piper^ 
pyridyl)pyrazoloI3 f 4-b]pyridIne; 
4,6-bis{4-fluorophen^)-2-[2^ptpe^ 
fc]pyridme; 
5 4 f 6-bIs(4-fluorophenyl>5-(4-pyrW^ 
2^A/42-[4 1 6-bis(4-f!uoropheny^ 
hydroxyethyl)amIno]ethanoI: 
A/^dopropyl-[2-[4 f 6-bis(4-fluorop 
y!]ethy!]amine; 
10 A^|>[4,6-bis(4-fIuorophenyl}-5^^ 
yt]ethyQacetamide; 

A^-[2-[4,6-bis(4-fluorophenyt)-5-(4-pyridyI)pyrazoIo[3,4-ft]pyrldin 
isopropylurea; 

/V^-[4 ( 6"bis(4-fluorophenyl>-5-(4-pyridyl)pyrazofo[3,4-b]pyridin-2- 
1 5 yt]ethyl]methanesulfonamide; 

6-(4-fluorophenylH-(4-piperidyl)^ 
6-(4-fluorophenyl)^-(2-furyl)^ 

6-(4-fluorophenyl)-4-(1 H^midazol-4-yl)-5-(4-pyridyl}-1 H-pyrazoloP^/flpyridine; 

4- (5-bromothien-2-yI)^4-fluoropheny^ 
20 4,6-bls(4-fluorophenyl)-5-(2-mett^ 

b]pyridine; 

5- (2^hIoropyridln^-ylHi6-bis(^^^ 

6- (4-fluorophenylH-(2-phenylethyl)^ 
4-(6^hloropyridIn-3-yl)-6^4-flu^^ 

25 • 4-(3,4-dichlorophenyI)-1 -ethyl-6-(4-fluorophenyl)-5-(4-pyridyl)pyrazolo[3 f 4- 
iflpyridme; 

6-(4-fluorophenylH-(lHTiethylpiperi^^ 
6]pyridlne; 

3-amino^4-fluorophenyl}-5-(2-methy^^ 
30 fc]pyridine; 

6-(4-fluorophenyl)-5-(2-meth^^ 

4,6KiiphenyI-5-(4-pyridyl)-2-[2-(tetra^ 

fc]pyridine; 
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6^4-f!uorophenyl)^(2-fury!^ 

6-<4-fluorophenyl)-2-methyl-4-(1 -methyM H-imidazol-4-yl)-5-(4- 
pyridyl)pyrazolo[3,4-^]pyridine; 
6^4-fluorophenyt)-5-(2-methyIsulfa^ 
5 yIoxy)ethyQpyrazoIo[3,4-b]pyridinB; 
6-(44Iuorophenyl)-5-(2-methylsulfan^^ 
yloxy)propyl]pyra2olo[3 f 4-f>]pyridine; 

■ 

4,6-bis(4-fluorophenyl)-5-(2-meth^^ 
yloxyjpropyljpyrazolop^-^pyridine; 
1 0 4^5-bromothien-2-yl)-6-(4-^ H-pyrazolop.4- 
fa]pyridine; 

6^4-fluorophenyl)-2-methyl-5-(2-meth^ 
fcjpyridine; 

5-(2-chloropyridin^-ylH.6-bis(4^ 
1 5 6-(4-fluoropheny1)^(2-phenyleth^ 

y.oxy)propy0pyrazolo[3,4-b]pyridine; 

4^6-chloropyridln^-yl)-6-(4-fluoro^^ 

yloxy)propynpyrazolo[3,4-fc]pyridine; 

4^6-chloropyridln-3-yl)-6-(4-fluoro^^^ 
20 ft]pyridlne; 

5^2-methylsu!fanyIpyrimidIn^«yl^^ 

trifluoromethylphenyl)pyrazolo[3 f 4-i)]pyridine; 

6^4-fluorophenyl)-2-methyl-5-^ 

fajpyridine; 
25 2-[4,6<liphenyl-5-(4-pyridyl)pyraz 

3-[5-(2-me%lsu!fanylpynmIdin^yl^ 

b]pyridin-2-yl]propan-1 -ol; 

2- [6-(4-fluorophenyl)-5-(2-met^ 
yl]ethanol; 

30 3-[6^4-fluorophenyl)-5-(2-me^ 
yl]propan-1-ol; 

3- [4,6-bis(4-fIuorophenyl>5-(2-methyIsu^^^ 
2-yQpropan-1-ol; 
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3^6-(4-fluorophenyl)^(2-phenyleth^^ 
yf]propan-1-ol; 

3^4-(6^h!oropyridin-3-yl)-6^4-fta^ 

yl]propan-1-ol; 
5 6^4-fluorophenyl)-2-methy!-5-(2-m^ 
6]pyridine; 

345-(2-methylsulfony!pyrimidirv^^ 
6]pyridirv2-yl]propan-1 -ol; 

2^6-{4-fluorophenyl)-5-(2-methyIsulfonyIpyrimidin^yl)py 

10 yQethanoI; 

3-[6-(4-f!uorophenyt)-5^2-methy^ 

yl]propan-1-ol; 

3^4,6-bis(4-f!uorophenyl)-^ 

2-yI]propan-1-ol; 
15 /V^dopropylmethyi-[4-^ 

yT|pyrimidin-2-yl]amine; 

(1 S)-3-[5-[2-(1 -phenylethy!amino)pyrimidin-4-yll-6-{3- 
trifluoromethylphenyl)pyrazolofo^ 
A^dopropylmethyl-[4-[6-(4-fI^^ 
20 yl]pyrimldln-2-y0amine; 

2- [5-[2-[(cyclopropylmethy1)amM 
6]pyridin-2-yT|ethanol; 

3- [5-[2-[(cyclopropylmethyl)ami^^^ 

/>]pyrldin-2-yl]propan-1 -ol; 
25 3-[5-[2-[(cyclopropylmethyI)amino]pyrimidin-4-yll-4 > 6-bis(4- 

fluorophenyljpyrazolop^-^pyridin^-yripropan-l-ol; 

4- [4-[4,6-b!s(4-fluorophenyl)-2-me^ 
ylamino]benzenesutfonamide; 

4,6-bis(4-fluorophenyl)-5-(4-pyridyljpyrazo!o[3.4-6lpyridIn-3-ol; 
30 6-<4-fluorophenyl)-4-(3W-imldazol-4-yI)-6-(4-pyridyl)-1 H-pyrazo!o[3,4-fc]pyridine; 
6-<4-fluorophenyl)-4-(1 W-pyrazol-3-yl)-5-{4i3yridyl)-1 H-pyrazoloI3,4-b]pyridine; 

3- [6-(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-b]pyridin-4-yl]phenol; 

4- cydopropyl-6-(4-fluorophenyl)-5-(4-pyridyl)-1H-pyrazolo[3,4-/)]pyridine; 
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6-(4-fluorophenytM^m^ 

4-(5-bromofuran-2-yl)^(4-fluorophenyl)^4-pyridyl>-1 H^yrazolop^-fclpyridine; 

4-(4-benzyloxypheny!)-6-(4-f!^^ 

^pyridine; 

5 4-(44)enzytoxyphenyl)^(4-fluoro^ H- • 

pyrazolop,4-b]pyridine; 
6-(4-fluorophenylH-propyl-5-(4^^ 

4- (3-benzyloxyphenyl)-6-(4-fIuorophenyl)-&-(4-pyridyl)-1 H-pyrazo!o[3,4-b]pyridlne; 

5- (2^hloropyridin^-yl)-6-{4-fl^^ 

1 0 4-[6-(4-flubrophenyl)-5-(4-pyridyl)-1 H-pyrazo!o[3,4-b]pyridin-4-yqbutan-1 -ol; 
4-benzyl-6-(4-fluorophenyl>-5-(4-pyridyl)-1 H-pyrazoIo[3,4-b]pyridine; 

4- (4-benzyloxy phenyl )-6-(4-^ 
4,6-bis(4-fluorophenyl)-5-pyn7T^ 
[(2S)-2-[4,64)is(4-fluorophenyI)-^ 

15 yl]ethyl]pyrrolidine-2-carboxamide; 
2-p^4 f 6^iphenyl-5-(4-pyridyl) 

6- (4-fluorophenyl)-2-methyM^3^ 
6-(4-fluorophenyl)-3-methyl-5-(2-met^^ 

b]pyridine; 
20 3-amino-5«(2-m6thy!sulfanylpyrim^^ 

5- (2-me%lsulfanylpyrimidirv4-^ 

6- (4-fluorophenyl)^methyl-5^2^ W-pyrazolo[3 t 4- 
b]pyrfdlne; 

5-(2-methoxypyrimidln^-yl)-6-(34rifIuoromethylphenyl)-1 H-pyrazo!o[3 f 4-b]pyridine; 

25 A/-[2-[4,6-(diphenyl)-5-(4-pyri^^ 

N43-[4,6-bIs(4-fluorophenyl)-5-{4-pyridyl)pyrazolo[3Ab]pyridin-2^ 

yl]propyI]acetamide; 
N^2-(4,6Kliphenyl-5-(4~pyn^ 
hydroxyethyl)acetamide; 
30 Af42-[4,6-bis(4-fluorophen^ 
yQethyflpropionamide; 

W^3-[4 f 6-bIs(4-fluoropheny!)-5-(4-pyridyl)pyrazolo[3 f 4-b]pyri^ 
yQpropyQmethanesulfonamide; 
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5- (2-aminopyrimiditv4-yl}^(^ 
A45^2-methy!sutfany!pyrim^ 
t]pyridln-3-yQacetamide; 

A/^clopropylmethyl-[4-[34)enzyloxycarbonyIamino^(3"tri 
5 1 Wi>yrazolo[3 t 4-fc]pyridin-5-y0pyrimidir>-2-ynamine; 

N-p-[4,6-bis(4-fluorophenyl)-5^^^ 

hydroxyacetamide; 

N-p-l4.64>is(4-fluorophen^ 

yI]ethyQpIperidIne-4-carboxamide; 
10 N-p^4,64)is(4-fluorophenyl)^^^ 

(methylamlno)acetamide; 

/V-P-[4,6^is(4-fluorophen^ 

hydroxyethylamino)acetamide; 

/V-P-[4,6-bis(44Iuorophenyl)-5-(^^ 
1 5 yl]ethyI]nicotinamide; 

4-(4-benzyloxyphenyl)-6^4-fluorophenyl)-2-methyl-5-(4-pyridyl)pyra 

6]pyridine; 

6- (4-fluorophenyI>5-(2-methylsulfanylpyri^^ 
fc]pyridine; 

20 6-(4-fluoropheny!)-2 f 4-dimeth^ 

4-(4-benzyIoxyphenyI)-6-(4-fluoropte^ 
yijpyrazolop^iflpyrfdine; 
2-(1-ben2ylpyrrolidin-2-ylm^^ 
^pyridine; 

25 4-(4-benzyloxyphenyl)-6-(4-fluorop^ 
b]pyridine; 

6-(4-fluorophenyl)-2-methyl^(5-mett^^ 
fcjpyridine; 

4^5-bromofuran-2-yl>6-(4-fluorophen^ 
30 b]pyridlne; 

6-(4-fluorophenyl)-2-methyl^propyl^ 
4-(3-benzyIoxyphenyl)^-(4-fIuorophe^^ 
6]pyridine; 
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6-(4-fluorophenyl)-2-methyl^^ 

5-(2<>h!oropyridin^-yl)-6-(4-flu^ 

4-benzy1-6-(4-fluorophenyl)-2-meth^ 

m 

4-[6^4-fluorophenyl)-2-methy^ 

5 4-[6^4-fluorophenyl)-2-methyl-5-(4-p^^ 
A46-(4-fluorophenyl)-5-(2^e% 

3-yQacetamide; 

N-[5-[2-[(cyclopropylmethyl)ami^^ 
pyrazolo[3,4«/)]pyridin-3-yr|acetamide; 
10 3-[6-(4-fluoropheny!)^(2-furyl)-5^ 

* 

ol; 

2- [4-(4-benzyloxyphenyl)-6-(4-fluoro^ 
yTJethanoI; 

3- [4-(4-ber^oxyphenyl)-6-(4-fluorophen^ 
15 yflpnopan-1-ol; 

3-[6-(4-fluorophenylM-(5-methyfa^ 
yl]propan-1-ol; 

3-[4-cyclopropy!-6-(4-fluorophenyl)-5^ 
1-ol; 

20 3-[4-(5-bromothlen-2-yl)^4-fl^ 
yl]propan-1-ol; 

3-[6-(4-fluorophenylH-P r °Py | -5K4-pyridyl)pyrazolo[3 f 4-dlpyrid(n-2-y0pro 
3H4,6-bis(4-fluorophenyI)-5-py^ 
3-[4-(3-benzyloxyphenyl)-6-(4-fluoropte^ 
25 yl]propan-1-ol; 

3-[4-benzyW-(4-fluorophenyl)-5-(4-pyri^^ 

(1 S)-A/-<1 -phenytethyl)-[4-[6-(4-fluorophenyl)-3-methyl-1 H-pyrazolo[3 a 4-6]pyridfri-5- 
yl]pyrirnidin-2-yl]amIne; 
N<yclopropylmethyH4-[6«(4-fluo 
30 y0pyrimidin-2-yl]arnIne; 

1 -[4-[6-(4-fluorophenyl)-2-meth^ 
ytamlno]propan-2-ol; 
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A^cyclopropyImeihyl-[4-[6-phenyM^ 
yQamine; 

214-[6^4«fluorophenyl>2-methyl^^ 
ylamino]propan-1 -ol; 
5 4-[4-[6-(4-fluoropheny1)-2-melhy^ 
ylamlno]butan-1-ol; 

(1 S)-A/-<1-phenylethyl)-[4-[6-phenyH H-pyrazolop^fclpyridin-S-yOpyrimidi^- 
yQamlne; 

W-(3-methoxypropyl)-[4-[6-(3-trifluorome%^ 
10 yllpyrimidin-2-yf]amlne; 

3-[4-[6-(3-trifluoromethylphen^ 
ylamino]propan-1 -ol; 

3- [4-[6-(4-fluorophenyl)-2-(34iydroxypro^ 
ylamino]propan-1-ol; 

1 5 A/-ethyl-[4-[6-(3-trifluoromethylphenyl)-1 H-pyrazoloIS^-fcJpyridin-S-yQpyrimidin^- 
yQamine; 

/V45enzyI-[4-[6-(34rifluorome^ 
yQamine; 

4- [5-p-[(cyc!opropylmethyl)am 

20 methylpyrazolo[3 t 4-l)]pyridin-4-yl]phenol; 
4-[6-(4-fluorophenyl>2-(3-hydroxypropyl^^ 
yQphenol; 

4-[6-(4-fluorophenyl)-2-methyl-5-pyrim^ 
3-[6-(4-fIuorophenyl)-2-(3-hydroxyprc)p^^ 
25 yl]phenol; 

3- [6-(4-fluorophenyI)-2-methy!-5-(4-^ 
4 p 6-bis(4-fluorophenyl)-5-(4-pyridyl)-2^ 
6]pyridine; 

4- [4-[6-(4-fluorophenyl)-2-methy^ 
30 ylamino]benzenesulfonamide; 

Af-[5-[2-[(cyclopropyImeth^ 

pyrazolop^-blpyridin-S-yOacetamlde 7-oxide; and 
N-[6-(4-fluorophenylh5-(4-p^ 
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or a salt, solvate or prodrug thereof. 

28.- Process for preparing a compound of formula I according to claim 1, which 
comprises: 

(a) reacting a ketone of formula IV 

IV 

wherein R 1 and R 2 have the same meaning as in claim 1 , with an aminopyrazole of 
formula V and an aldehyde of formula VI 




R 3 -CHO 



VI 

wherein R 3 , R 4 and R 5 have the same meaning as In claim 1 ; or 
10 (b) when in a compound of formula I, R 5 represents H and R 3 has the same 
meaning as R\ reacting a ketone of formula IV or an enolate of formula VII 

R 2 

IV 

wherein R 1 and R 2 have the same meaning as in claim 1, with an aminopyrazole of 
15 formula Va. 





wherein R*has the same meaning as in claim 1; or 

(c) when in a compound of formula I R 4 represents NH2, treating a compound of 
20 formula XIX 
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R 3 




XIX 





wherein R 1 f R 2 and R 3 have the same meaning as in claim 1, with a hydrazine of 
formula Villa 

NH 2 — NHR 5 
Villa 

5 wherein R 5 has the same meaning as In claim 1 ; or 

(d) converting, in one or a plurality of steps, a compound of formula I into another 
compound of formula I; and 

(e) if desired, after the previous steps, reacting a compound of formula I with a 
base or an acid to give the corresponding salt 

10 29.- A pharmaceutical composition which comprises an effective amount of a 
compound of formula I according to any of claims 1 to 27 or a pharmaceutical^ 
acceptable salt, solvate or prodrug thereof and one or more pharmaceutical^ 
acceptable excipients. 

30. - Use of a compound of formula I according to any of claims 1 to 27 or a 
1 5 pharmaceutical^ acceptable salt, solvate or prodrug thereof for the manufacture of 

a medicament for the treatment or prevention of diseases mediated by p38. 

31. - Use of a compound of formula I according to any of claims 1 to 27 or a 
pharmaceutically acceptable salt, solvate or prodrug thereof for the manufacture of 
a medicament for the treatment or prevention of diseases mediated by cytokines. 

20 32.- Use of a compound of formula I according to any of claims 1 to 27 or a 
pharmaceutically acceptable salt, solvate or prodrug thereof for the manufacture of 
a medicament for the treatment or prevention of diseases mediated by TNF-a, IL- 
1JL-6 and/or IL-8. 

33.- Use of a compound of formula I according to any of claims 1 to 27 or a 
25 pharmaceutically acceptable salt, solvate or prodrug thereof for the manufacture of 
a medicament for the treatment or prevention of a disease selected from immune, 
autoimmune and inflammatory diseases, cardiovascular diseases, infectious 
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diseases, bone resorption diseases, neurodegenerative diseases, proliferative 
diseases and processes associated with the induction of cyclooxygenase-2. 
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